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(54) DIPEPTIDYL PEPTIDASE IV INHIBITOR 

^ (57) A compound represented by general formula 



(I) 



A-B-D 



<wherein 

A represents a substituted or unsubstituted 1-pyr- 



rolidinyl group, a substituted or unsubstituted 3-thi- 
azolidinyl group, a substituted or unsubstituted 
1-oxo-3-thiazolidinyl group, or the like; 
B represents a) a group represented by -(C(R 1 ) 
(R 2 )) k CO- (wherein k represents an integer of from 
1 to 6, R 1 and R 2 may be the same or different and 
each represents a hydrogen atom, a hydroxyl 
group, a halogen atom, or the like) or the like; 
D represents -U-V [wherein U represents a substi- 
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tuted or unsubstituted piperazinediyl group or the sents a hydrogen atom, a substituted or unsubsti- 

like, V represents -E-R 7 (wherein E represents a tuted aikyl group, or the like)] > or a pharmacologi- 

single bond, -CO-, -C(=0)0-, or -S0 2 -; R 7 repre- cally acceptable salt thereof. 
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Description 

Technical Field 

5 [0001] The present Invention relates to a compound which has an Inhibitory action against dlpeptidylpeptldase-IV 
(DPP- IV) and is useful tor preventive and/or therapeutic treatment of Type II diabetes, for preventive and/or therapeutic 
treatment of complications accompanying said disease, or for therapeutic treatment for other pathologic conditions in 
which DPP-IV is involved, or a pharmacologically acceptable salt thereof. 

io Background Art 

[0002] DPP-IV is known to be an en2yme which Is Involved in Inactlvatlon of glucagon-like peptide-1 (GLP-1). DPP-IV 
inhibitor is expected to be a medicament for Type II diabetes, because GLP-1 promotes secretion of insulin from pan- 
creas In a manner depending on a glucose concentration. In several documents such as [Diabetologia, 42, 1324-1331 
15 (1 999), Diabetes, 47, 1 663-1 670 (1 998), German Patent 1 9,61 6,486, and WO97/40832], the potentiality of the DPP-IV 
Inhibitor as a medicament for Type II diabetes has been mentioned. 

[0003] Physiologically and pathophysiological^ in human, DPP-IV is known to play Important roles such as (a) to (f) 
described below. 

20 (a) DPP-IV is known to be involved in Immune response. 

Expression of DPP-IV In T-cell Is Increased by simulation with a mitogen or an antigen [Scand. J. Immunol., 
33, 737 (1 991)]. DPP-IV Inhibitor and an antibody against DPP-IV suppress the proliferation of T-cells simulated 
with a mitogen or an antigen [Biol. Chem. Hoppe-Seyler, 305 (1991) and reference examples therein]. Various 
functions of T-lymphocytes, such as generation of cytokines, cell proliferation mediated by IL-2, and B-cell helper 

25 activities, are shown to depend on the activity of DPP-IV [Scand. J. Immunol., 29, 127 (1989)]. Boroproline deriv- 

atives as DPP-IV Inhibitors described In the literature [Proc. Natl. Acad. Scl. USA, 88, 1556 (1991)] are shown to 
suppress the proliferation of lymphocyte simulated by antigen and generation of IL-2 in CD4+ T-helper cell of 
mouse, in spite of their Instability, thus to be effective for the suppression of the generation of antibody induced by 
immune challenge In mouse fn vivo [Clin. Exp. Immunol., 89, 192 (1992)]. 

30 (b) In HIV infection, an inhibitor or an antibody against DPP-IV Is reported to prevent virus Invasion of cells. It is 

known that a selective reduction of CD26 expression is observed in T-cell derived from individual infected by HIV- 
1 [J. Immunol.. 149. 3073 (1992)], and that HIV-1 Tat protein binds to DPP-IV [J. Immunol., 150, 2544 (1993)]. 
(c) Lung endothelial DPP-IV is shown to be an adhesion molecule for lung metastatic cancer cell of breast and 
prostate of rat [J. Cell. Biol., 121 , 1423(1993)]. 

35 (d) High levels of DPP-IV expression are found In fibroblast cell of human skin of patients suffering from psoriasis, 

rheumatoid arthritis (RA), and lichen planus [J. Cell. Physiol., 151, 378 (1992)]. 

(e) High DPP-IV activity is observed in patients of benign prostate hypertrophy and in tissue homogenate of pros- 
tatosome [Eur. J. Clin. Chem. Clin. Biochem.. 30. 333 (1 992)]. 

(0 DPP-IV Is shown to bind to an enzyme, i.e., adenosine deaminase (ADA), at the surface of T-cell [Science, 261 , 
40 466 (1 993)]. Deficiency of ADA may cause severe combined immunodeficiency disease (SCID) In human. 

[0004] Above described findings suggest that DPP-IV inhibitor is useful as a medicament for therapeutic treatment 
of diseases In which human DPP-IV is involved other than Type II diabetes. For example, the inhibitor is expected to 
be useful as (a) an immunosuppressant in tissue transplantation; for example, cytokine secretion suppressant for 

45 various autoimmune disease such as Inflammatory bowel disease, encephalitis periaxialis sclerotlcans, rheumatoid 
arthritis (RA), (b) a. medicament useful for preventing HIV Invasion of T-cell and thereby useful for prevention, and 
therapy of AIDS (acquired Immunodeficiency syndrome), (c) a medicament for preventing metastasis, particularly pre- 
venting metastasis of breast and prostate cancer to lung, (d) a therapeutic medicament for dermatonosls such as 
psoriasis and lichen planus, (e) a medicam ant' useful for benign prostate hypertrophy. Tetrahydroisoqu incline deriva- 

so tives disclosed in Japanese Patent. Unexamined Publication (KOKAI) No.10-182613 (1998), which is DPP-IV inhibitor, 
have been reported to practically suppress manifestation and evolution of adjuvant-Induced arthritis. 
[0005] As for the DPP-IV inhibitor, N-substituted pyrrolidine derivatives are reported in WO 95/34538, WO 98/1 9998, 
WO 00/34241, U.S. Patent No. 6,011,155, U.S. Patent No. 6,124,305, and U.S. Patent No. 5,462,926, N-substltuted 
thlazole derivatives are reported in U.S: Patent No. 6,1 07,31 7 and U.S. Patent No. 6,1 1 0,949, heterocyclic compounds 

55 are reported in WO 95/1 5309, amino.acid derivatives are reported in WO 99/67279, WO 99/61 431 , WO 99/67278, and 
U.S. Patent No. 6,090,786, phosphohate derivatives are reported in European Patent No. 1,050,540 and U.S. Patent 
No. 5,543,396 . . 
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Disclosure of the Invention 

[0006] An. object of the present Invention Is to provide a novel compound which has an Inhibitory activity against 
DPP-IV. Another object of the present Inventionjs to provide a medicament which comprises. as an active Ingredient 

5 a compound having said activity or a pharmacologically acceptable salt thereof, arid is use'ful for preventive and/or 
therapeutic treatment of Type II diabetes; for preventive and/or therapeutic treatment of complications accompanying 
said disease; or for therapeutic treatment for otherpathological conditions in which DPP-IV is involved. ' ' 
[0007] The inventors of the present Invention conducted intensive studies to achieve the aforementioned objects. 
As aVesult;they achieved the aforementioned object by providing a compound represented by the foilowing general 

to formula (I). . . , " '."*!. 

[0008] The present invention thus relates to the following (I) to (XXV): 

(I) A compound represented by t general formula (I): . " \ ' \ ■ 



<wherein'' 



20 A represents a substituted or unsubstituted 1 -pyrrolidlnyl group, a substituted or unsubstituted 3-thiazolidlnyl 

group, a substituted or unsubstituted 1-oxo-3-thlazolidinyl group, a substituted or unsubstituted 1,1-dioxo; 
3-thlazolidinyl group, a substituted or unsubstituted 3-oxazolidinyJ group, a substituted or unsubstituted 2,5-di- 
hydro-1-pyrrolyigroAjp, a substituted or unsubstituted 1 -pyrrolyl group, a substituted or unsubstituted piperidino 
group, a substituted or unsubstituted 1-lndolinyl group, a substituted or unsubstituted 1 -indolyi group, a sub- 

25 stituted or unsubstituted i-6ctahydroindoiy I group, a substituted or unsubstituted 1 -tetrahydroquiriolyl group, 

or a substituted or unsubstituted 1-decahydroquinolyl group; 
B represents 

a) a group represented by : (C(R 1 )(R2)) k cO- (wherein k represents an Integer of 1 to 6, R 1 and R* may 
30 be the same or different and each represents a hydrogen atom, a hydroxy I group, a halogen atom, a cyano 

group, a nttro group, a substituted or unsubstituted alkyl group, a substituted or unsubstituted alicyclic 
alky! group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted alke- 
nyl group, a substituted or unsubstituted alkynyi group, a substituted or unsubstituted aryl group, a sub- 
stituted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted 
35 or unsubstituted heteroarylalkyl group, or R 1 and R 2 , which attach to the same carbon atom, together with 

said carbon atom, or two R 1 s, which attach.to adjacent carbon atoms, respectively,, together with the two 
carbon atoms when k Is two or more, may combine to form a substituted or unsubstituted alicyclic alkyl 
group or a substituted or unsubstituted alicyclic heterocyclic group), 

b) a group represented by -CO(C(R 3 )<R 4 )) m - (wherein R 3 and R 4 may be the same or different and each 
40 has the same meaning as that defined above for R 1 and R 2 , respectively, and m represents an Integer of 

■ "• "i to e>; ■■' .... .. . 

c) a group represented by -(CCR 5 )!^ 6 )),,- (wherein R 5 and R 6 may be the same or.dlfferent and each has 
the same meaning as that defined above for R 1 and R 2 , respectively, and n represents an Integer of 2 to 7) 

d) -CO.-, or # 

45 ' e)'-so 2 , ; . 

. D represents 

a group represented by -U-V [wherein U represents a substituted or unsubstituted piperazinediyl.group 
50 or a homopiperazinediyi group; Wepresents -E-R 7 (wherein E represents a single bond, -CO-, -C(=0)0-, 

'or -S0 2 -; R 7 represents a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or 
unsubstituted alicyclic alkyl group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted 
or unsubstituted alkenyl group, a substituted or unsubstituted alkynyi group, a substituted or unsubstituted 
aryl group, a substituted or unsubstituted aralkyl group, 
55 a substituted or. unsubstituted heteroaryl group, or a substituted or unsubstituted heteroarylalkyl group)J 

or i • • • 

. a group J represented by -WA-XM^Z* {wherein 
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1 ) W A and Y A may be the same or different and each represents an oxygen atom, a sulfur atom, -SO-, 
-S0 2 -, or -N(R 8A )- (wherein R w has the same meaning as that defined above for R 7 ); X A represents 

. a substituted or unsubstituted alicyclic alkylene group, a group formed by eliminating one hydrogen 
atom from a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted 
arylene group, a substituted or unsubstituted aralkylene group, a substituted or unsubstituted heter- 
oarylene group, a substituted or unsubstituted heteroarylalkylene group, or -(CfR 9 )^ 10 )^- [wherein 
q represents an integer of 1 to 6, R 9 and R 10 may be the same or different and each represents a 
hydrogen atom, a substituted or unsubstituted alky! group, a substituted or unsubstituted alicyclic alkyl 
group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted alke- 
nyl group, a substituted or unsubstituted aikynyi group, a substituted or unsubstituted aryl group, a 
; substituted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group; or a sub- 
stituted or unsubstituted heteroarylalkyl group, or R 9 and R 10 ,. which attach to the same carbon atom, 
may combine together with said carbon atom to form a substituted or unsubstituted alicyclic alkyl 
group (provided that hot all of the substltuents R 9 and R 10 In the chain consisting of <C(R 9 )(R 10 ))q" 
are hydrogen atoms)], or X A may combine together with one -N(R 8A )-rep resented by W A or Y A to form 
a substituted or unsubstituted pyrrolidlnedlyl group, a substituted or unsubstituted plperldinediyl 
group, or a substituted or unsubstituted homopiperidinediyl group; 2 A has the same meaning as that 
defined above for V (when X A combines with one -N(R 8A )- represented by W A or Y A to form a sub- 
stituted or unsubstituted pyrrolidinediyl group or a substituted or unsubstituted piperidinediy! group, 
V is not a hydrogen atom or an aralkyl group ); or 

2) W A and Y A may be the same or.dtfferent and each represents an oxygen atom, a sulfur atom, -SO-, 
-Sd 2 - or -N(R 8B )- (wherein R 8B has the same meaning as that defined above for R 7 ); X A represents 
-(CH2) r - (wherein r represents an Integer of 1 to 6); Z A represents a substituted or unsubstituted all- 
cyclic alkyl group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsub- 
stituted alkenyl group, a substituted or unsubstituted alkynyl group, a substituted or unsubstituted 
aralkyl group, a substituted or unsubstituted heteroarylalkyl group, a pyridyl group substituted with 
-S0 2 -N(R 15 )(R 16 ) [wherein R 15 and R 16 may be the same or different and each represents a hydrogen 
atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substi- 
tuted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted 
or unsubstituted heteroarylalkyl group, or R 15 and R 16 , together with the adjacent nitrogen atom, may 
form a substituted or unsubstituted alicyclic heterocyclic group (said alicyciic heterocyclic group is 
selected from a pyrrolidlnyi group, an oxazolidinyl group, a thlazolldinyl group, a piperidino group, a 
homoplperidino group, a plperazinyl group, a morpholino group, and a thlomorpholino group)], or a 
group selected from a trifluoromethylphenyl group, a methanesulfonylphenyl group, a nitrophenyl 
group, a cyanophenyl group, a naphthyl group, a pyrazinyl group, a pyridazinyl group, atriazinyl group, 
a thlenyl group, a f uryl group, a pyrrotyl group, an Imldazolyl group, a pyrazolyl group, a trlazolyl group, 
a tetrazolyl group, an oxazolyl group, a thiazolyl group, an isoxazolyl group, an isothiazolyl group, an 
oxadlazolyl group, a thiadiazolyl group, and a condensed heteroaryl group, each of which may be 
substituted or unsubstituted, or G^R 17 (wherein G A represents -CO-, -C(=0)0-, or -S0 2 -, R 17 has 
the same meaning as that defined above for R 7 )) (wherein when W A represents an oxygen atom, 2 A 
may represent a pyridyl group substituted with a cyano group; when B represents -CO- or -CH 2 CO-, 
2 A may represent a pyridyl group substituted with a nitro group or a cyano group)> or a pharmaco- 
logically acceptable salt thereof. 

(II) The compound according to (I), wherein D represents -WA-X^Y^Z^ or a pharmacologically acceptable salt 
thereof. 

(III) The compound according to (I) or (II), wherein B represents -CO(C(R 3 )(R 4 )) m _ (wherein R 3 , R 4 , and m have 
the same meanings as those defined above, respectively), or a pharmacologically acceptable salt thereof. 

(IV) The compound according to (II), wherein A represents a substituted or unsubstituted 1 -pyrrolidinyl group or a 
substituted or unsubstituted 3-thiazolidinyl group; 

B represents «CO(C(R 3 )(R 4 )) m - (wherein R 3 , R 4 , and m have the same meanings as those, defined above, 
respectively); 

D represents -W C -X C -Y C -2 C {wherein W c and Y c represent -NfR 80 )- (wherein R 8C has the same meaning as 
that defined above for R 7 ); X c represents a substituted or unsubstituted alicyciic alkylene group, a group 
formed by eliminating one hydrogen atom from a substituted or unsubstituted alicyclic heterocyclic group, a 
substituted or unsubstituted arylene group, a substituted or unsubstituted aralkylene group, a substituted or 
unsubstituted heteroarylene group, a substituted or unsubstituted heteroarylalkylene group, or -(CfR^tR 10 ))^ 
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[wherein q represents an Integer of 1 to 6. R 9 and R 10 may be the same or different and each represents a 
hydrogen atom, a substituted or unsubstitutBd alkyl group, a substituted or unsubstituted alicyclic alky I group, 
a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted alkenyl group, a sub- 
stituted or unsubstituted alkynyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted 
5 aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted or unsubstituted heteroarylalkyl 

group, or R 9 and R 10 , which attach to the same carbon atom, may combine together with said carbon atom 
to form a substituted or unsubstituted alicyclic alkyl group (provided that not all of the substituents R 9 and R 10 
In the chain consisting of -(CfR^R 10 )^* are hydrogen atoms)], or X c combines with one -N(R 8c )- represented 
by W c or Y c to form a substituted or unsubstituted pyrrolidinediyi group, a substituted or unsubstituted piperi- 
ta dinedlyl group, or a substituted or unsubstituted homoplperidinedlyl group; and 2 C has the same meaning as 
that defined above for V}, or a pharmacologically acceptable salt thereof. 

(V) The compound according to (II), wherein A represents a substituted or unsubstituted 1-pyrrolidinyl group or a 
substituted or unsubstituted 3-thlazolidinyl group; 

15 

B represents -CO(C(R 3 )(R 4 )) m - (wherein R a , R 4 , and m have the same meanings as those defined above, 
respectively); 

D represents -W D -X D -Y D -Z D {wherein X D represents -(CH 2 ) r - (wherein r represents an integer of 1 to 6), W D 
and Y D represents -N(R 8D )- (wherein R aD has the same meaning as that defined above for R 7 ), 2° represents 

20 a substituted or unsubstituted alicyclic alkyl group, a substituted or unsubstituted alicyclic heterocyclic group, 

a substituted or unsubstituted alkenyl group, a substituted or unsubstituted alkynyl group, a substituted or 
unsubstituted aralkyl group, a substituted or unsubstituted heteroarylalkyl group, a pyridyl group substituted 
with -S0 2 -N(R 15 )(R 16 ) [wherein R 15 and R 16 may be the same or different and each represents a hydrogen 
atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substituted or 

25 unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted or unsubstituted 

heteroarylalkyl group, or R 15 and R 18 combine together with the adjacent nitrogen atom to form a substituted 
or unsubstituted alicyclic heterocyclic group (said alicyciic heterocyclic group is selected from a pyrrolidlnyl 
group, an oxazolidlnyl group, a thiazolldlnyl group, a plperldlno group, a homopiperidino group, a piperazlnyl 
group, a morphollno group, and a thlomorphollno group)], or a group selected from a trifluoromethylphenyl 

30 group, a methanesulfonylphenyl group, a nitrophenyl group, a cyanophenyl group, a naphthyl group, a pyrazl- 

nyl group, a pyridazinyl group, atriazinyl group, athienyl group, a fury] group, a pyrrolyl group, an imidazolyl 
group, apyrazolyl group, atriazolyi group, atetrazolyl group, an oxazolyl group, a thiazolyl group, an Isoxazolyl 
group, an isothlazolyl group, an oxadiazolyl group, a thiadiazolyl group, and a condensed heteroaryl group, 
each of which may be substituted or unsubstituted, or G A -R 17 (wherein G A represents -CO-, -C(=0)0-, or 

35 -S0 2 -, and R 17 has the same meaning as that defined above for R 7 ), or a pharmacologically acceptable salt 

thereof. 

(VI) The compound according to (IV) or (V), wherein Z c or Z D is a substituted or unsubstituted heteroaryl group, 
or a pharmacologically acceptable salt thereof. 

*o (VI I) The compound according to (VI), wherein the heteroaryl group is a 6-membered heteroaryl ring, or a 1 O-mem- 

bered condensed heteroaryl ring wherein a benzene ring is fused, or a pharmacologically acceptable salt thereof. 

(VIII) The compound according to (VI) or (VII), wherein the substituent of the substituted heteroaryl group is a 
cyano group, a halogen atom, an alkoxy group, a heteroaryl group, or -S0 2 -R 18 (wherein R 18 represents an alkyl 
group; a trif luoromethyl group; an alicyclic alkyl group; an alicyclic heterocyclic group; an alkenyl group; an alkynyl 

43 group; an aryl group; an aralkyl group; a heteroaryl group; a heteroarylalkyl group; an alkoxy group; an alicyclic 

alkoxy group; an 0-{allcycllc heterocycie)-subst!tuted hydroxyl group; an alkenyloxy group; an alkynyloxy group; 
an aryloxy group; an aralkyloxy group; a heteroaryloxy group; a heteroarylalkoxy group; an amino group; an 
alkylamlno group; a dlalkylamlno group; an alicyclic alkylamlno group; an N-(alicyclic heterocycie)-substituted ami- 
no group; an alkenylamino group; an alkynylamino group; an arylamino group; an aralkylamino group; a heteroar- 

so ylamino group; or a heteroarylalkylamino group), or a pharmacologically acceptable salt thereof. 

(IX) The compound according to any one of (II) to (VI II), wherein -W A «X A -Y A -, -W c -X c -Y c -, or -W D -X D -Y D - has two 
nitrogen atoms, and said two nitrogen atoms are separated by 2 to 6 carbon atoms linked to each other, or a 
pharmacologically acceptable salt thereof. 

(X) The compound according to (IX), wherein the 2 to 6 carbon atoms linked to each other has 1 to 3 alkyl groups 
55 as substituents, or a pharmacologically acceptable salt thereof. 

(XI) The compound according to (IX), wherein the 2 to 6 carbon atoms linked to each other has an alicyclic alkyl 
group formed together with one of said carbon atoms as a substituent, or a pharmacologically acceptable salt 
thereof. 
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(XII) The compound according to (VIII), wherein the substltuent of the substituted heteroaryl group Is -SO a -R 18 
(wherein R 18 has the same meaning as that defined above), or a pharmacologically acceptable salt thereof. 

(XIII) The compound according to (VI) or (VII), wherein X A combines with one - NCR 8 *)- represented by W A or Y A 
to form a substituted or unsubstituted plperidinediyl group, or a pharmacologically acceptable salt thereof. 

5 (XIV) The compound according to any one of (I) to (XIII), wherein A Is a 2-cyano-1 -pyrrolidlnyl group, or a phar- 

macologically acceptable salt thereof. 

(XV) A medicament which comprises as an active ingredient the compound according to any one of (I) to (XIV) or 
a pharmacologically acceptable salt thereof. 

(XVI) The medicament according to (XV) used for therapeutic treatment of a pathological condition In which dipep- 
10 tldylpeptldase-IV Is Involved. 

(XVII) The medicament according to (XV) used for preventive and/or therapeutic treatment of Type II diabetes. 

(XVIII) The medicament according to (XV) used for preventive and/or therapeutic treatment of a complication 
accompanying Type II diabetes. 

(XIX) A medicament for therapeutic treatment of Type II diabetes which comprises as an active ingredient the 
is compound according to any one of (I) to (XiV) or a pharmacologically acceptable salt thereof. 

(XX) A medicament for therapeutic treatment of a complication accompanying Type II diabetes which comprises 
as an active ingredient the compound according to any one of (I) to (XIV) or a pharmacologically acceptable salt 
thereof. 

(XXI) A dipeptidylpeptidase-IV inhibitor which comprises as an active ingredient the compound according to any 
20 one of (I) to (XIV) or a pharmacologically acceptable salt thereof. 

(XXII) A combination use for preventive and/or therapeutic treatment of Type II diabetes of the dlpeptidylpepti- 
dase-IV Inhibitor according to any one of (I) to (XIV) and a medicament for therapeutic treatment of diabetes other 
than a the dipeptidylpeptidase-IV Inhibitor. 

(XXIII) A combination use for preventive and/or therapeutic treatment of Type II diabetes of the dipeptidylpeptl- 
25 dase-IV inhibitor according to any one of (I) to (XIV) and one to three medicaments for therapeutic treatment of 

diabetes selected from a blguanlde agent, a sulfonylurea agent, an a -glucosldase Inhibitor, a PPAR y agonist, a 
PPAR a ly dual agonist, a SGLT2 inhibitor, an aP2 inhibitor, a glycogen phosphorylase inhibitor, an Insulin sensitivity 
potentiator, a glucagon-llke peptide- 1 (GLP-1) or the analogues thereof, Insulin, and Meglinitlde. 

(XXIV) A combination use for preventive and/or therapeutic treatment of Type II diabetes of the dlpeptldylpepti- 
30 dase-IV Inhibitor according to any one of (I) to (XIV) together with one to three medicaments for therapeutic treat- 
ment of diabetes selected from Metformin, Tolbutamide, Glibenclamide, Glyburide, Glimepiride, Glipiride, Glipizide, 
Chloropropamide, Gllclazld, Acarbose, Voglibose, Migiitol, Pioglltazone, Troglitazone, Rosiglltazone, Insulin, Gl- 
262570, Isaglitazone, JTT-501, NN-2344, L895645, YM-440, R-119702, AJ9677, Repagllnide, Nateglinlde, 
KAD1229, AR-H039242, GW-409544, KRP297, AC2993, T-1 095, Exendin-4, LY3071 61 , NN221 1 , and LY31 5902. 

35 (XXV) A method for therapeutic treatment of a disease selected from the group consisting of Type II diabetes, 

hyperlipemia, syndrome X, diabetes complications, hyperglycemia, hyperlnsullnlsm, arteriosclerosis, Impaired glu- 
cose tolerance, infertility; polycystic ovary syndrome, a growth defect, arthritis, rejection against allotransplantation, 
autoimmune disease, acquired Immunodeficiency disease (AIDS), enterocolitis, anorexia, and osteoporosis, com- 
prising administration of a therapeutically effective amount of the compound according to (I) to (XIV) to a human. 

40 

[0009] The present Invention also provides a use of the aforementioned compound or a pharmacologically acceptable 
salt thereof for manufacturing of the aforementioned medicaments; A method for preventive and/or therapeutic treat- 
ment of Type II diabetes which comprises the step of administering a preventively and/or therapeutically effective 
amount of the aforementioned compound or a pharmacologically acceptable salt thereof to a mammal including human; 
45 a method for preventive and /or therapeutic treatment of a complication accompanying Type II diabetes; a method for 
preventive and /or therapeutic treatment of a pathological condition In which DPP-IV is involved, which comprises the 
step of administering a preventively and/or therapeutically effective amount of the aforementioned compound or a 
pharmacologically acceptable salt thereof to a mammal including a human. 

[0010] In the definitions of each groups in the general formula (I), an alkyl group may be either linear alky! group or 
50 branched alkyl group, and represents an alkyl group having 1 to 12 carbons, unless otherwise mentioned. The same 
may be applied to an alkyl moiety of other substitutes containing an alkyl moiety. More specifically, examples of the 
alkyl group include a methyl group, an ethyl group, a propyl group, an Isopropyi group, a butyl group, an Isobutyl group, 
a sec-butyl group, a tert-butyl group, a pentyl group, an Isopentyl group, a neopentyl group, a hexyl group, a heptyl 
group, an octyl group, a nonyl group, a decyl group, an undecyl group, a dodecyl group, or the like. 
55 [0011] The alicydic alkyl group represents an alicyclic alkyl group having 3 to 12 carbons, unless otherwise men- 
tioned. Examples of alicyclic alkyl group include monocyclic alkyl groups such as a cyclop ropyl group, a cyclobutyl 
group, a cyclopentyl group, a cyclohexyl group, a cycloheptyl group, a cyclooctyl group, a cyclododecyl group, or the 
like, and polycycllc alkyl groups such as a plnanyl group, an adamantyl group, a bicyclo [3.3.1] octyl group, a bicyclo 
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[3.1.1] heptyl group, a blcyclo [2.1.1] hexyl group, or the like. The allcycllc alky! group may be a group In which a 
cycloalkyl group and the above alkyl group are combined. Examples of such group Include a cyclopropylmethyl group, 
a cyclobutylmethyl group, or the like. 

[0012] The types and numbers of the heteroatoms contained In the allcycllc heterocyclic group are not particularly 
5 limited. For example, the allcycllc heterocyclic group may contain one or more hetero atoms selected from the group 
consisting of a nitrogen atom, an oxygen atom, and a sulfur atom. Examples of the alicycllc heterocyclic group Include 
a tetrahydrofuryl group, a tetrahydropyranyl group, a pyrrolidinyl group, an oxazolldinyl group, a thiazolidlnyl group, a 
plperldlnyl group, a homoplperldlnyl group, a plperazlnyl group (the said piperazlnyl group may be substituted with an 
alkyl group, or the like), a morphollnyl group, a thlomorphollnyl group, a 3-pyrrolInyl group, a tetrahydroqulnolyl group, 
10 a tetrahydrolsoquinolyl group, or the like. 

[0013] The alkenyl group may be linear alkenyl group or branched alkenyl group, and represents an alkenyl group 
having 2 to 12 carbons, unless otherwise mentioned. Examples of the alkenyl group include a vinyl group, an ally! 
group, a 1-propenyl group, an isopropenyl group, amethacryl group, a butenyl group, a crotyl group, a pentenyl group, 
a hexenyl group, a heptenyl group, a decenyl group, a dodecenyl group, or the like. 
is [0014] The alkynyl group may be linear alkynyl group or branched alkynyl group, and represents an alkynyl group- 
having 2 to 12 carbons, unless otherwise mentioned. Examples of the alkynyl group include an ethynyl group, a prbp- 
argyl group, a butynyl group, a pentynyl group, a hexynyl group, a heptynyl group, a decynyl group, a dodecynyl group, 
or the like. 

[0015] The aryl group may be a monocyclic aryl group or a condensed aryl group, and a 6- to 14-membered aryl 

20 group may be used. More specifically, examples of aryl group Include a phenyl group, a naphthyl group, an anthryl 
group, a pyrenyl group, or the like. Aryl moieties of other substltuents containing the aryl moieties have the similar 
meaning. Examples of the aralkyl group Include a group In v/hich the above alkyl group and the above aryl group are 
combined, and an aralkyl group having 7 to 15 carbons may be used. Examples of an aralkyl group include a benzyl 
group, a phenethyl group, a phenylpropyl group, a phenylbutyl group, a benzhydryl group, a trityl group, a naphthyl- 

25 methyl group, a naphthylethyl group, a phenylcyclopropyl group, or the like. 

[0016] The types and numbers of the heteroatoms contained in the heteroaryl group are not particularly limited. For 
example, the heterocyclic group may contain one or more hetero atoms selected from the group consisting of a nitrogen 
atom, an oxygen atom, and a sulfur atom, and may be either a monocyclic heteroaryl group or a condensed heteroaryl 
group. More specifically, examples of the monocyclic heteroaryl group include a pyrldyl group, a pyrimidlnyl group, a 

30 pyrazlnyl group, a pyridazlnyl group, a triazlnyl group, a thienyl group, a fury! group, a pyrrolyl group, an imldazolyl 
group, a pyrazolyl group, a triazolyl group, a tetrazolyl group, an oxazolyl group, athiazolyl group, a thladiazolyl group, 
or the like, and examples of the condensed heteroaryl group include a qulnolyl group, an Isoquinolyl group, a quina- 
zolinyl group, a phthalazlnyl group, a quinoxallnyl group, a naphthylidinyl group, a clnnollnyl group, a pyridopyrimidinyl 
group, a pyrimldppyrlmidinyl group, a pyrldopyrazinyl group, a pyridopyrldazlnyl group, a pyrazinopyrimldlnyl group, a 

35 pyridazlnopyrlmldlnyl group, a pyrazlnopyrazlnyl group, a pyrazinopyridazino group, a pyridazinopyrldazlnyl group, a 
benzothlenyl group, a benzofuryl group, an Indolyl group, an Indazolyl group, a benzimldazolyl group, a benzotrlazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a purinyl group, an imidazopyridyl group, or the like. An example 
of the heteroarylalkyl group includes a group in which the above alkyl group and the above heteroaryl group are com- 
bined. 

40 [0017] In the specification, the halogen atom means a fluorine atom, a chlorine atom, a bromine atom, or an Iodine 
atom. 

[0018] Examples of the condensed heteroaryl group Include a qulnolyl group, an Isoquinolyl group, a qulnazollnyl 
group, a phthalazlnyl group, a quinoxalinyl group, a naphthylidinyl group, a cinnolinyl group, a pyridopyrimidinyl group, 
a pyrimidopyrimidinyl group, a pyridopyrazinyl group, a pyridopyridazinyl group, a pyrazinopyrimldlnyl group, a pyri- 

45 dazlnopyrlmldlnyl group, a pyrazlnopyrazlnyl group, a pyrazinopyridazino group, a pyridazinopyrldazlnyl group, a ben- 
zothlenyl group, a benzofuryl group, an Indolyl group, an Indazolyl group, a benzimldazolyl group, a benzotrlazolyl 
group, a benzoxazolyl group, a benzothiazolyl group, a purinyl group, an Imidazopyridyl group, or the like. 
[0019] The alkylene group may be either linear alkylene group or branched alkylene group, and may preferably be 
a linear alkylene group. More specifically, examples of alkylene group include a methylene group, an ethylene group, 

so a propylene group, a butylene group, or the like. 

[0020] The allcycllc alkylene group may be an alkylene group In which an alkyl group and a cycloalkyl group are 
combined. Examples of the allcycllc alkylene group Include a cyclopentylene group, acyclohexylenegroup, acyclohex- 
ylmethyl group, or the like. 

[0021] As the arylene group, an aryldiyl group comprising the aryl ring constituting the above aryl group may be 
55 used. More specifically, examples include a phenylene group, a naphthalenediyl group, a biphenyldiyl group, and a 
stilbenediyl group. 

[0022] As the aralkylene group, an aralkylene group consisting of an alkyl-substituted aryl group, which Is composed 
of the aryl ring constituting the above aryl group and the above alkyl group, may be used. More specifically, examples 
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of the aralkylene group Include an a -toluenediyl group, an a, a •-xylenedlyl group, or the like. 
[0023] As the heteroarylene group, a heteroaryldlyl group consisting of a heteroaryl ring constituting the above het- 
eroaryl group may be used. More specifically, examples of the heteroarylene group Include a pyrldlnedlyl group, a 
pyrimldinedly! group, a pyrazinediyi group, a pyridazlnediyl group, a triazinediyl group, a quinolinediyl group, a isoqul- 

5 nollnedlyl group, a quinazolinedlyl group, a phthalazinediyl group, a qulnoxallnedlyl group, a naphthylldinedlyl group, 
a clnnollnediyl group, or the like. As the heteroarylalkylene group, a heteroaryldlyl group consisting of an alkyl-substl- 
tuted heteroaryl, which is composed of a heteroaryl ring constituting the above heteroaryl group and the above alkyl 
group, may be used. An examples of the heteroarylalkylene group Includes an a , a Mutidinedlyl group, or the like. A 
pyridopyrlmldinyl group, a pyrimldopyrlmldinyl group, a trlazolyl group, a tetrazolyl group, an oxadiazolyl group, a thl- 

10 adlazolyl group, a benzothlenyl group, a benzofuryl group, a benzlmldazolyl group, a benzotriazolyl group, a pyri- 
dopyrazinyl group, a pyrldopyridazlnyl group, a pyrazlnopyrlmldinyl group, a pyridazinopyrimldlnyl group, a pyrazl- 
nopyrazlnyl group, a pyrazlnpyrldazino group, and a pyrldazlnopyrldazinyl group may be any of possible regioisomer. 
[0024] The types, numbers, and positions of substituents are not particularly limited for a substituted alkyl group, a 
substituted alicycllc alkyl group, a substituted alicyclic heterocyclic group, a substituted alkenyl group, a substituted 

is alkynyl group, a substituted aryl group, a substituted aralkyl group, a substituted heteroaryl group, a substituted het- 
eroarylalkyl group, a substituted 1 -pyrrolidinyl group, a substituted pyrrolidinedlyl group, a substituted 3-thiazolidinyl 
group, a substituted 1-oxo-3-thiazolldlnyl group, a substituted 1 .l-dloxo-S-thiazolldinyl group, a substituted 3-oxazo- 
lldinyl group, a substituted 2,5-dihydro-1 -pyrrolyl group, a substituted 1 -pyrrolyl group, a substituted plperidino group, 
a substituted piperidinediyl group, a substituted 1-indolinyl group, a substituted 1-indolyl group, a substituted 1-octahy- 

20 droindolyl group, a substituted 1 -tetrahydroqulnolyl group, a substituted 1 -decahydroqulnolyl group, a substituted pip- 
erazlnyl group, a substituted piperazinedlyl group, a substituted homoplperazinyl group, a substituted alkylene group, 
a substituted alicyclic alkylene group, a substituted arylene group, a substituted aralkylene group, a substituted heter- 
oarylene group, a substituted heteroarylalkylene group, a substituted pyrrolidinyl group, a substituted piperidyl group, 
a substituted homopiperidyl group, a substituted homoplperidinediyl group, a substituted phenyl group, a substituted 

25 naphthyl group, a substituted trifluoromethylphenyl group, a substituted methanesulfonylphenyl group, a substituted 
nitrophenyl group, a substituted cyanophenyl group, a substituted pyridyl group, a substituted pyrimldinyl group, a 
substituted pyrazinyl group, a substituted pyridazinyl group, a substituted triazinyl group, a substituted qulnolyl group, 
a substituted isoqulnolyl group, a substituted quinazollnyl group, a substituted phthalazinyl group, a substituted qul- 
noxallnyl group, a substituted naphthylldinyl group, a substituted cinnolinyl group, a substituted pyrldopyrimldinyl group, 

30 a substituted pyrimldopyrlmldinyl group, a substituted pterldinyl group, a substituted thienyl group, a substituted furyl 
group, a substituted pyrrolyl group, a substituted imidazolyl group, a substituted pyrazolyl group, a substituted triazolyl 
group, a substituted tetrazolyl group, a substituted oxazolyl group, a substituted thiazoly I group, a substituted isoxazolyl 
group, substituted isothiazolyl group, a substituted oxadiazolyl group, a substituted thiadiazolyl group, a substituted 
benzothlenyl group, a substituted benzofuryl group, a substituted indolyl group, a substituted indazolyl group, a sub- 

35 stituted benzlmldazolyl group, a substituted benzotriazolyl group, a substituted benzoxazolyl group, a substituted ben- 
zothlazolyl group, a substituted purlnyl group, a substituted condensed heteroaryl group, and other substituted func- 
tional groups defined in this specification. When two or more substituents are present on one functional group, they 
may be the same or different. 

[0025] Examples of the substituents include a nitro group; a cyano group; a hydroxy group; an oxo group; a halogen 

to atom; an alicyclic alkyl group; an aryl group; an alicyclic heterocyclic group; a carboxyl group; a.formyl group; a group 
represented by R 19 -CO-J- (wherein, J represents a single bond or an oxygen atom, R 19 represents an alkyl group; an 
alicyclic alkyl group; an alicyclic heterocyclic group; an alkenyl group; an alkynyl group; an aryl group; an aralkyl group; 
a heteroaryl group; a heteroarylalkyl group; an alkoxy group; a trifluorom ethyl group; a trifluoromethoxy group; an 
alicyclic alkoxy group; an 0-(allcyclic heterocycle)-substituted hydroxyl group; an alkenyloxy group; an alkynyloxy 

^5 group; an aryloxy group; an aralkyloxy group; a heteroaryloxy group; a heteroarylalkoxy group; an amino group; an 
alkylamlno group; a dlalkylamlno group; an alicycllc alkylamlno group; an N-(allcyclic heterocycle)-substltuted amino 
group; an alkeny lam! no group; an alkynylamlno group; an arylamlno group; an aralkyl amino group; a heteroarylamlno 
group; or a heteroarylalkylamino group); a group represented by NfR 20 )^ 21 ) (wherein, R 20 and R 21 may be the same 
or different and each represents a hydrogen atom; an alkyl group; an alicyclic alkyl group; an alicyclic heterocyclic 

so group; an alkenyl group; an alkynyl group; an aryl group; an aralkyl group; a heteroaryl group; a heteroarylalkyl group; 
an alkanoyl group; an alicycllc alkanoyl group; an alicycllc heterocycllccarbonyl group; an alkenoyl group; an alkynoyl 
group; an aroyl group; an aralkylcarbonyl group; a heteroarylcarbonylgroup; a heteroarylalkylcarbonyl group; an alkox- 
ycarbonyl group; an alicycllc alkoxycarbonyl group; an 0-(allcyclic heterocycle) -substituted hydroxycarbonyl group; an 
alkenyloxycarbonyl group; an alkynyloxycarbonyl group; an aryloxycarbonyl group; an aralkyloxycarbonyl group; a 

55 heteroaryloxycarbonyl group; a heteroarylalkoxycarbonyl group; an alkylsulfonyl group; an alicyclic alkylsulfonyl group; 
an alicyclic heterocyclic sulfonyl group; an alkenylsulfonyl group; an alkynylsulfonyl group; an arylsulfonyi group; an 
aralkylsulfonyl group; a heteroarylsulfonyl group; or a heteroarylalkylsulfonyl group); an ureldo group; a thloureido 
group; an alkoxycarbonylamlnb group; an alicycllc alkoxycarbonylamino group; an ©-(alicycllc heterocycle)-substituted 
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hydroxycarbonylamlno group; an alkenyloxycartoonylamlno group; an alkynyl oxycarbony lam In o group; an aryloxycar- 
bonylamlno group; an aralkyloxycarbonylarnino group; a heteroaryloxycarbonylamlno group;: a heteroarylalkoxycarb- 
onylamlno group; an alkoxy group; an alicyclic alkoxy group; an 0-(allcycllc heterocycle) -substituted hydroxy! group; 
an alkenyloxy group; an alkynyloxy group; an aryloxy group; an aralkyloxy group; a heteroaryloxy group; a heteroaryr 
lalkoxy group; a sulfo group; a trifiuoromethylsulflnyl group; an alkylsulfinyl group; an alicyclic alkylsulflnyl group; an 
alicyclic heterocyclic sulfinyl group; an alkenylsulfinyl group; an alkynylsulflnyl group; an arylsulflnyl group; an aralkyl- 
sulfinyl group; an heteroarylsulfinyl group; an heteroarylalkylsulfinyl group; a group represented by -S0 2 R 22 (wherein, 
R 22 represents an alkyl group; a trtf luoromethyl group; an alicyclic alkyl group; an alicyclic heterocyclic group; an alkenyl 
group; an alkyny group; an aryl group; an aralkyl group; a heteroaryl group; a heterdarylalkyl group; an alkoxy group; 
an alicyclic alkoxy group; an 0-(allcycilc heterocycle)-substltuted hydroxyl group; an alkenyloxy group; an alkynyloxy 
group; an aryloxy group; an aralkyloxy group; a heteroaryloxy group; a heteroarylalkoxy group; an amino group; an 
alkylamlno group; a dialkylamino group; an alicyclic alkylamino group; an N-alkyl-N-allcydicalkylarnlno group; an N-(al- 
icyclicheterocycle)-substituted amino group; an alkenylamino group; an N-alkyl-N-alkenyl amino group; an alkynylami- 
no group; an arylamlno group; an N-alkyl-N-arylamlno group; an aralkylamlno group; an N-alkyl-N -aralkylamlno group; 
an N-alkyl-N-alkoxyamlno group; a heteroaryl ami no group; a heteroaryl alkylamino group; a tetrahydroisoqulnolyl 
group; a tetrahydroquinolyl group; an 1 -Indollnyl group; or 1 -isoindolinyl group); an alkylsulfonyloxy group; an alicyclic 
alkylsulfonyloxy group; an alicyclic heterocycllcsulfonyloxy group; an alkenylsulfonyloxy group; an alkynylsulfonyloxy 
group; an arylsulfonyloxy group; an aralkylsulfonyloxy group; a heteroarylsulfonyloxy group; a hete'roarylalkylsulfonyr 
loxy group; a mercapto group; or SR 23 (wherein, R 23 represents a trifluoromethyl group; an alkyl group; an alicyclic 
alkyl group; an alicyclic heterocyclic group; an alkenyl group; an alkynyl group; an aryl group; an aralkyl group; a 
heteroaryl group, or a heteroaryalkyl group), or the like. Further examples of the substituents on the substituted aryl 
group and the substituted heteroaryl group, other than the above substituents, include an alkyl group, a trifluoromethyl 
group, an aryl group, a heteroaryl group, or the like. A further example of the substituents on the substituted piperid- 
inedlyl group, other than the above substituents, includes an alkyl group, or the like. One or more substituents may be 
present on the substituents exemplified above. Examples of such substituents include, but not limited thereto, a hy- 
droxyalkyl group, a halogenated alkyl group, a cyanoalkyi group, an alkoxyalkyl group, a halogenated aryl group, an 
alkoxyaryl group, or the like. More specific examples Include, but not limited thereto, a hydroxyalkyl group, a cyanoalkyi 
group, or an alkoxyalkyl group which substitutes for an alkyl group of the alkylamino group or dialkylamino group in 
the above exemplified substituents. 

[0026] In the above definitions of the substituents, the alkyl group and alkyl moieties of the substituents having the 
alkyl moieties (for example, an alkoxy group; an alkylamino group; an alkanoyi group; an alkylsulfonyl group; an alkox- 
ycarbonyl group; an alkoxycarbonylamlno group; an alkylsulfinyl group; an alkylsulfonyloxy group or the like) have the 
same meaning as that defined above for alkyl group. The alicyclic alkyl group and an alicyclic alkyl moieties of the 
substituents having the alicyclic alkyl moieties (for example, an alicyclic alkoxy group; an alicyclic alkylamino group; 
an alicyclic alkanoyi group; an alicyclic alkylsulfonyl group; an alicyclic alkoxycarbonyl group; an alicyclic alkoxycarb- 
onylamlno group; an alicyclic alkylsulfinyl group; and an alicyclic alkylsulfonyloxy group, or the like) have the same 
meaning as that defined above for alicyclic alkyl group. The alicyclic heterocyclic group and ah alicyclic heterocyclic 
moieties of the substituents having the alicyclic heterocyclic moieties (for example, an 0-(a)lcycIlc heterocycle)-sub- 
stituted hydroxyl group; an N-(alicycllc heterocycle)rSubstituted amino group; an alicyclic heterocyclic carbonyl group; 
an alicyclic heterocyclic sulfonyl group; an 0-(allcyclic heterocycle)-substftuted hydroxycarbonyl group; an 0-(alicyclic 
heterocycle)-substltuted hydroxycarbonylamlno group; an alicyclic heterocyclic sulfinyl group; and an alicyclic hetero- 
cyclic sulfonyloxy group) have the same meaning as that defined above for alicyclic heterocyclic group. The alkenyl 
group and alkenyl moieties of the substituents having the alkenyl moieties (for example, an alkenyloxy group; an alke- 
nylamino group; an alkenoyl group; an alkenylsulfonyl group; aikenyloxycarbonyl group; an alkenyloxycarbonylamino 
group; an alkenylsulfinyl group; an alkenylsulfonyloxy group, or the like) have the same meaning as that defined above 
for alkenyl group. The alkynyl group and alkynyl moieties qf the substituents having the alkynyl moieties (for example, 
an alkynyloxy group; an alkynylamlno group; an alkynoyl group; an alkynylsulfonyl group; an alkynyloxycarbonyl group; 
an alkynyloxycarbonylamlho group; an alkynylsulflnyl group; an alkynylsulfonyloxy group, and the like) have the same 
meaning as that defined above for alkynyl group. The aryl -group and aryl moieties of the substituents having the aryl 
moieties (for example, an aryloxy group; an arylamino group; an aroyl group; an arylsulfonyl group;. an aryloxycarbonyl 
group; an aryloxycarbonylamlno group; an arylsulflnyl group; an arylsulfonyloxy group; an arylazo group, and so on) 
have the same meaning as that defined above for aryl group. The aralkyl group and aralkyl moieties of the substituents 
having the aralkyl moieties (for example, an aralkyloxy group; an aralkylamlno group; an aratkylcarbonyl group; an 
aralkylsulfonyl group; an aralkyloxy carbonyl group; an aralkyloxycarbonylarnino group; an aralkylsulflnyl group; an 
aralkylsulfonyloxy group, or the like) have the same meaning as that defined above for aralkyl group. The heteroaryl 
group and heteroaryl moieties of the substituents having the heteroaryl moieties (for example, a heteroaryloxy group; 
a heteroarylamlno group; a heteroarylcarbonyl group; a hetero arylsulfonyl group; a heteroaryioxycarbonyl group; a 
heteroaryloxycarbonylamlno group; a heteroarylsulfinyl group; a heteroarylsulfonyloxy group; a heteroarylazo group, 
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or the like) have the same meaning as that defined above for heteroaryl group. The heteroarylalkyl group and heter- 
oarylalkyl moieties of the substltuents having the heteroarylalkyl moieties (for example, a heteroarylalkoxy group; a 
heteroarylalkylamlno group; a heteroarylalkylcarbonyl group; a heteroarylalkylsulfonyl group; a heteroarylalkoxycarb- 
onyl group; a heterqarylalkoxycarbonylamino group; a heteroarylalkylsulf Inyl group; a heteroarylalkylsulfonyloxy group, 
or the like) are the same as the aforementioned heteroarylalkyl group. A halogen atom means a fluorine atom, a chlorine 
atom, a bromine atom, an Iodine atom. 

[0027] The compound represented by the aforementioned general formula (I) may be present as a form of a salt, 
which falls within the scope of the present Invention. As a salt, a pharmacologically acceptable salt Is preferred. Ex- 
amples of the pharmacologically acceptable salt Include an acid addition salt, a metal salt, an ammonium salt, an 
organic amine addition salt, an amino acid addition salt, or the like. 

[0028] More specifically, examples of the pharmacologically acceptable acid addition salts Include an Inorganic acid 
salt such as a hydrochloride, a sulfate, and a phosphate, or an organic acid salts such as a acetate, a maleate, a 
fumarate, atartrate, acitrate, andamethanesulfonate. Examples of the pharmacologically acceptable metal salt in elude 
alkali metal salts such as a sodium salt and a potassium salt, alkaline earth metal salts such as a magnesium salt and 
calcium salt, an almlnium salt, and a zinc salt. Examples of the pharmacologically acceptable ammonium salt include 
an ammonium and a tetramethylammonium. Examples of the pharmacologically acceptable organic amine addition 
salt Include addition salts of morpholine, piperidlne, or the like. Examples of the pharmacologically acceptable amino 
acid addition salt Include additJon salts of lysine, glycine, phenylalanine, or the like. 

[0029] The compound represented by the aforementioned general formula (I) or a pharmacologically acceptable salt 
thereof may be present as a hydrate or a solvate. A solvent which forms a solvate is not particularly limited. Examples 
of the solvent Include ethanol, acetone, or the like. The compound represented by the aforementioned general formula 
(I) may have one or more asymmetric carbons, and any optical Isomers or dlastereo Isomers in a pure form, any mixtures 
in any ratio of the isomers, racemates and the like fall within the scope of the present invention. 
[0030] When the compound represented by the aforementioned general formula (I) has an olefinic double bond, the 
configuration may be either Z or E, and a mixture in any ratio of Z and E falls within the scope of the present invention. 
Further, some of the compound represented by the general formula (I) may present as tautomers, which are obvious 
to those skilled In the art. Any one of two or more tautomers or a mixture thereof in any ratio falls within the scope of 
the present invention. 

[0031] Examples of the preferred compounds of the present Invention are shown below. However, the scope of the 
present invention is not limited to the following compounds. 
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Table 1 continued 



NC 



^ (I- 



2) 



Compound 
number 



241 



242 



243 



244 



245 



246 



247 



248 



249 



250 



H 3 C0 2 C. 



"XX 

\x 



CI 





V 

M 3 C 



H 3 C ^ 



H 3 C 



V 



Ok 

SX 

XX 

& 



H 

H M 3 C CH 3 
H 3 



H 



" H 3 C CH 3 



H H 3 C CH 3 
H 

H 3 C CH 3 



^^d^H 3 

H 

H 3 C CH 3 

dCH 3 
a- 

CH 3 



CH 2 
CH 2 

CH 2 
CH 2 

CH 2 

CH 2 

CH 2 
CH 2 

CH 2 

CH 2 



18 



EP 1 354 882 A1 



Table J continued Q 



NC 0~» 



Compound 

number * Y X W 



CH 3 



H 



CH 2 



251 i! j r^ Ss P r 

CH 3 

252 [I "J, CH 2 



Table T continued 



Compound 
number 


B 


w 


n 


R 


R' 


R" 


301 


O 


NH 


1 


(ShCH 


H 


N0 2 


302 


T 


O 


1 


(S>-CN 


CN 


H 


303 


O 


NH 


1 


(ShCN 


H 


N0 2 


304 


o 


NH 


1 


<SK)N 


CN 


H 


305 


o 

A. 


NH 


1 


H 


CN 


H 


306 


o 


NH 


2 


(S3-CN 


CN 


H 



19 



EP 1 354 882 A1 
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Table 1 continued 
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Table 1 continued 
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Table 1 continued 



(1-5) 



Compound 
number 



— Y-X-W— 



521 h 3 C-°-^ 



522 



523 



524 



525 



526 



527 



528 



529 



"XX 

^»*xx 



CH 3 



H,c >L 0 ts 



H 3 C 



<^xx 



XX 



H 2 N x 



O O 



ojCX 



H H 3 C CM 3 



H H 3 C CH 3 

H H 3 C fcH 3 
H 

H H 3 C CH 3 

H H S C CHj 
CHj 

CHj 

H 



CH 2 



CH 2 



CH 2 



CH 2 



CH 2 



CH 2 



CH 2 



CH 2 



CH 2 



23 



EP 1 354 882 A1 



Table 1 continued 




24 



EP 1 354 882 A1 



Table 1 continued 





O 
NC 


a-6) 


Compound 
number 


— Y-X-W— 


Q 


601 




CH 2 


602 




CH 2 


603 




CH 2 


604 




CH 2 


605 




CH 2 


606 




CH 2 



25 



# • 

EP 1 354 882 A1 





Table 1 continued 
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Table 1 continued 
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25 [0032] In the general formula (1 -1 ) in the above table, Z is preferably a substituted or unsubstituted heteroaryl group, 
and Is more preferably a substituted or unsubstituted nitrogen-containing heteroaryl group. A heteroaryl ring constituting 
said heteroaryl group Is preferred to contain one or two nitrogen atoms as ring constituting atoms, and a 6-membered 
heteroaryl ring or a 10-membered heteroaryl ring condensed with a benzene ring is preferred. When the heteroaryl 
ring has substituent(s), the substltuent Is preferably a cyano group, a halogen atom, an alkoxy group, or a heteroaryl 

30 group. A most preferred Z Is a 6-membered heteroaryl ring or a 10-membered condensed heteroaryl ring condensed 
with a benzene ring (wherein, the condensed heteroaryl ring binds at the ring containing nitrogen atoms, and the 
heteroaryl ring orthe condensed heteroaryl ring may have one or more substituents selected from the group consisting 
of a cyano group, a halogen atom, an alkoxy group, and a heteroaryl group). 

[0033] In the general formula (1-2) In the above table, Z is preferably a substituted or unsubstituted heteroaryl group, 

35 and is more preferably a substituted or unsubstituted nitrogen -containing heteroaryl group. A heteroaryl ring constituting 
said heteroaryl group Is preferred to contain one or two nitrogen atom as ring constituting atoms, and a 6-membered 
heteroaryl ring or a 10-membered condensed heteroaryl ring condensed with a benzene ring is preferred. When the 
heteroaryl ring has substltuent(s), the substltuent Is preferably a cyano group, a halogen atom, an alkoxy group, or a 
heteroaryl group. A most preferred Z is a 6-membered heteroaryl ring or a 10-membered condensed heteroaryl ring 

^o condensed with a benzene ring (wherein, the condensed heteroaryl ring binds at the ring containing nitrogen atoms, 
and the heteroaryl ring orthe condensed heteroaryl ring may have one or more substituents selected from the group 
consisting of a cyano group, a halogen atom, an alkoxy group, or a heteroaryl group). In the general formula (1-2), 
-W-X-Y- contains two nitrogen atoms and functions as a linking group binding at said nitrogen atoms, and the two 
nitrogen atoms are preferred to be separated by 2 to 6 carbon atoms linked to each other (when a ring structure is 

45 present, a number of carbon atoms constituting the shortest carbon chain, among two or more partial structure of the 
carbon chains from one nitrogen atom toward the other nitrogen atom, is preferably 2 to 6 ). When -W-X-Y- contains 
two nitrogen atoms, one to three alkyl groups preferably stand on the linkage of 2 to 6 carbon atoms between the two 
nitrogen atoms, and the compound In which two alkyl groups bind to the same carbon atom is more preferred. When 
a ring structure is present, one to three alkyl groups preferably stand on the ring. A compound is also preferred in which 

so the substituents on the carbon atom form an alicyclic alkyl group together with said carbon atom. 

[0034] In the general formula (1 -5) In the above table, Z Is preferably a substituted or unsubstituted heteroaryl group, 
and is more preferably a substituted or unsubstituted nitrogen -containing heteroaryl group. A heteroaryl ring constituting 
said heteroaryl group is preferred to contain one or two nitrogen atoms as ring constituting atoms, and a 6-membered 
heteroaryl ring or a 1 0-membered condensed heteroaryl ring condensed with a benzene ring is preferred. The 6-mem- 

55 bered heteroaryl ring is more preferred. When the heteroaryl ring has any substituents, the substltuent is preferably 
-S0 2 -R 22 . and R 22 is preferably a dialkylamino group, an N-(a!icyclic heterocycle)-substituted amino group, tetrahydr- 
olsoqulnolyl group, or benzyl group. A most preferred Z is a 6-membered heteroaryl ring having -SCVR 22 (wherein, 
R 22 is a dialkylamino group or an N-(alicyclic heterocycle)-substituted. amino group) as the substltuent. In the general 
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formula (I-5), -W-X-Y- contains two nitrogen atoms and functions as a linking group binding at said nitrogen atoms, 
and the two nitrogen atoms are preferred to be separated by 2 to 6 carbon atoms linked to each other (when a ring 
structure Is present, a number of carbon atoms constituting the shortest carbon chain, among two or more partial 
structure of the carbonchalns from one nitrogen atom toward the other nitrogen atom, Is preferably 2 to 6 ). When 

5 -W-X-Y- contains two nitrogen atoms, one to three alkyl groups preferably stand on the linkage of 2 to 6 carbon atoms 
between the two nitrogen atoms, and the compound in which two alkyl groups bind to the same carbon atom Is more 
preferred. When a ring structure is present, one to three alkyl groups preferably stand on the ring. A compound is also 
preferred in which the substituents on the carbon atom form an alicyclic alkyl group together with said carbon atom. 
[0035] Methods for preparation of the compound represented by the general formula (I) are not particularly limited. 

10 Generally, the compounds can be prepared by the following methods (The compound represented by the general 
formula (I) will be referred to as "Compound (I)" hereinafter In the explanations of the methods for preparation. Com- 
pounds of other formula numbers will be similarly referred to.). ; 

Preparation Method 1> ... 
15 . * 

[0036J Compound (I) can be prepared according to the.following reaction process. 



20 A — B — M + H — D ; — : A — B — D 

00 ("I) .■ .(') 



25 (wherein L represents a leaving group, each of A, B, and D has the same meaning as that defined above, respectively) 
[0037J Examples of the leaving groups represented by L include a halogen atom, a substituted or unsubstltuted 
alkoxy group, a substituted or unsubstltuted aryloxy group, a substituted or unsubstltuted alkylthlo group, a substituted 
or unsubstltuted alkylsulflnyl group, a substituted or unsubstltuted alkylsulfonyl group, a substituted or unsubstltuted 
atkylsulfonyloxy group, a substituted or unsubstltuted arylsulfonyloxy group (each of a halogen atom, an alkoxy group, 

30 an aryloxy group, an alkylthlo group, an alkylsulflnyl group, an alkylsulfonyl group, an alkylsulfonyloxy group, and a 
arylsulfonyloxy group has thesame meaning as that defined above, and examples of the substituents include a halogen 
atom, an alkyl group, a nitro group, or the like), or the like. 

[0038J Compound (I) can be obtained by the reaction of Compound (II) with Compound (III), In the presence of a 
base if necessary, in a suitable inert solvent, for example, a halogenated hydrocarbon such as chloroform and dichlo- 
35 romethane, an aromatic hydrocarbon such as benzene and toluene, an ether-type solvent such as diethylether, tet- 
rahydrofuran (THF) and 1,4-dloxane, a lower alcohol such as methanol, ethanol, and 2-propanol, an aprotlc polar 
solvent such as N,N-dimethylformamide, N-methylpyrroIidone, and dimethyl sulfoxide, or a mixture thereof, at a tem- 
perature between -78°C and the boiling point of a used solvent , for 5 minutes to 48 hours. 

[0039] Examples of the base include organic bases such as trlethylamine and pyridine, Inorganic bases such as 
*o potassium carbonate, potassium hydrogencarbonate, sodium hydroxide, sodium hydride, cesium hydroxide, a metal 
alkoxldes such as sodium methoxlde, potassium tert-butoxlde, and potassium fluoride. 

[0040J Compound (II) can be obtained by a method described In the literature such as WO 98/19998 or In a similar 
manner thereto. 

[0041 1 Compound (III) can be obtained by a method described in the literature such as WO 98/1 9998, WO 98/1 4431 , 
4* and WO 99/51582, a method described In the reference examples, or In a similar manner thereto. 

Preparation method 2> 

[0042] The compound (l-a) in which D is -WA-XA-Y A -Z A can be prepared according to the following reaction process. 

50 

• A 7A CV) 

A-B-W A X A Y A H - - ■ A-B-W A <X A -Y A -Z A 

(IV) (l-a) 

55 

(wherein L A has the same meaning as that of the aforementioned L, and each of A, B, W A , X A , Y A , and Z A has the 
same meaning as. that defined above, respectively) 
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[0043] Compound (l-a) can be obtained by the reaction of Compound (IV) with Compound (V) , In the presence of. 
a base if necessary, in a suitable inert solvent, for example, a halogenated hydrocarbon such as chloroform and dichlo- 
romethane, an aromatic hydrocarbon such as benzene and toluene, an ether-type solvent such as dlethylether, THF, 
and 1,4-dloxane, a lower alcohol such as methanol, ethanoj, and 2-propanol, an aprotlc polar solvent such as N,N- 
5 dimethylformamlde, N-methylpyrrolldone, and dimethyl sulfoxide, or a mixture thereof, at atemperature between -78°C 
and the boiling point of a used solvent, for 5 minutes to 48 hours. 

[0044] Examples of the base include organic bases such as triethylamine and pyridine, inorganic bases such as 
potassium carbonate, potassium hydrogencarbonate, sodium hydroxide, and sodium hydride, and metal alkoxides 
such as sodium methoxlde and potassium tert-butoxlde. 
10 [0045] Compound (IV) can be obtained by a method described In the literature such as WO 98/1 9988 or In a similar 
manner thereto. 

[0046] Compound (V) is a commercially available. Compound(V) can also be obtained by methods described In the 
literature such as J. Chem. Soc, 890-899 (1947); J. Chem. Soc, 561-572 (1962); J. Chem. Soc, B, 449-454 (1967); 
J. Indian Chem. Soc, 36, 787-791 (1959); J. Org. Chem., 17, 1571-1575 (1952); J. Med. Chem., 14, 1060-1066 (1971); 
is French Patent 1 ,388,756 (1 965); J. Am. Chem. Soc, 66, 1204-1208 (1946); Japanese Patent Unexamined Publication 
(KOKAI) No. 60-120872; J. Med. Chem., 39, 918-928 (1996); South African Patent 67/06512 (1968) or in a similar 
manner thereto. 

Preparation method 3> 

20 

[0047] The compound (l-b) In which D is -U-V can be prepared according to the following reaction process. 



A — B — U — V 

0-b) 



25 



A — B — U — H 
(VI) 



L B — V 

(VII) 



(wherein L B has the same meaning as that of the aforementioned L, and each of A, B, U, and V has the same meaning 
as that defined above, respectively) 

30 [0048] Compound (l-b) can be obtained by the reaction of Compound (VI) with Compound (VII) , in the presence of 
a base if necessary, in a suitable inert solvent, for example, a halogenated hydrocarbon such as chloroform and dichlo- 
romethane, an aromatic hydrocarbon such as benzene and toluene, an ether-type solvent such as dlethylether, THF, 
and 1,4-dloxane, a lower alcohol such as methanol, ethanol, and 2-propanol, an aprotic polar solvent such as N,N- 
dimethylformamlde, N-methylpyrrolidone, and dimethyl sulfoxide, or a mixture thereof, at atemperature between -78°C 

35 and the boiling point of a used solvent, for 5 minutes to 48 hours. 

[0049] Examples of the base Include organic bases such as triethylamine and pyridine, Inorganic bases such as 
potassium carbonate, potassium hydrogencarbonate, sodium hydroxide, and sodium hydride, and a metal alkoxides 
such as sodium methoxlde and potassium tert-butoxide. 

[0050] Compound (VI) can be obtained by a method described in the literature such as WO 98/1 9988 or In a similar 
40 manner thereto. 

[0051] Compound (VII) as the starting material is a commercially available. Compound (VII) can also be obtained 
by a method described In the literature such as J. Chem. Soc, 890-899 (1947); J. Chem. Soc, 561-572 (1962); J. 
Chem. Soc, B, 449-454 (1967); J. Indian Chem. Soc, 36, 787-791 (1959); J. Org. Chem., 17, 1571-1575 (1952); J. 
Med. Chem., 14, 1060-1066 (1971); French Patent No. 1,388,756(1965); J. Am. Chem. Soc, 68, 1204-1208 (1946); 
45 Japanese Patent Unexamined Publication (KOKAI) No. 60-120872; J. Med. Chem., 39, 916-928 (1996); South African 
Patent No. 67/0651 2 (1 968) or In a similar manner thereto. 

Preparation method 4> 

so [0052] The compound (l-c) in which B is -CO(C(R 3 )(R 4 )) m . 1 CH(H 3A )- and D is -N(R 8A )-X A -Y A -Z A can be prepared 
according to the following reaction process. 



55 



9 R" 
A-C-lCR'RVfC-R 3 * 



(VIII) 



HN-X A -Y A -Z A 



,8A 



(»X) 



O R 3A 
A— C — <CR 9 R 4 ) m .,-C-N — X A -Y A -Z A 
H R 8A 

(l-c) 
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(wherein R' and R" may be the same or different and each represents a substituted or unsubstltuted alkoxyl group or 
a substituted or unsubstltuted alkylthio group, or R' and R" combine together to form an oxo group; R^ has the same 
meaning as that of the aforementioned R 3 ; and each of A, B, X A , Y A , Z A R 3 , R 4 , R 8A , and m has the same meaning 
as that defined above, respectively) 

5 [0053] Compound (l-c) can be obtained by the reaction of Compound (VIII) with Compound (IX) , under an acidic 
condition if necessary, in a suitable Inert solvent, for example, a halogenated hydrocarbon such as chloroform and 
dichloromethane, an aromatic hydrocarbon such as benzene and toluene, an ether-type solvent such as diethylether, 
THF, and 1 ,4-dloxane, a lower alcohol such as methanol, ethanol, and 2-propanol, an aprotlc polar solvent such as N, 
N-dimethylformamlde, N-methyipyrrolldone, and dimethyl sulfoxide, or a mixture thereof, at a temperature between 

w -78°C and the boiling point of a used solvent, for 5 minutes to 48 hours, and by conducting a successive reduction 
under a suitable condition. 

[0054] Examples of the reduction method include a method using a reducing agent such as sodium borohydrlde 
(NaBH 4 ), sodium cyano borohydride (Na(CN)BH 3 ), sodium triacetoxy borohydride (NaH(OCOCH 3 ) 3 ), and aluminium 
lithium hydride (LIAIH 4 ), and a method by a hydrogenation In the presence of a catalyst such as palladium on carbon 
'5 and platinum. Compound (l-c) can also be obtained by the reaction of Compound (VIII) with Compound (IX) under a 
suitable reductive condition. 

[0055] Compound (VIII) as the starting material can be obtained by a method described in the literature such as U. 
S. Patent No. 4,794,185, and Eur. J. Org. Chem, 1 , 329-333(1999), or in a similar manner thereto. 
[0056] Compound (IX) can be obtained by a method described in the literature such as WO 98/19988, a method 
20 described in the reference examples, or In a similar manner thereto. 

Preparation method 5> 

[0057] Compound (l-d) in which D Is -NH-X A -Y A -Z A can be prepared according to the following reaction process. 

25 

A-B-OH + HN-X A -Y A -Z A 
G' 

30 (Xj FT (X!) 



35 : - A — B — N — X -Y -Z 

I 

G 1 

FT <XH) 



A— B — N — X A - Y A -Z A 

45 

(W) 

(wherein R"' has the same meaning as that of the aforementioned R 5 ; G l has the same meaning as that of the afore- 
mentioned G A ; and each of A, B, X A Y A and Z A has the same meaning as that defined above, respectively) 

so [0058] Compound (l-d) can be obtained by the reaction of Compound (X) with Compound (XI) in a suitable inert 
solvent, for example, a halogenated hydrocarbon such as chloroform and dichloromethane, an aromatic hydrocarbon 
such as benzene and toluene, an ether-type solvent such as diethylether, THF, and 1 ,4-dioxane, a lower alcohol such 
as methanol, ethanol, and 2-propanol, an aprotlc polar solvent such as N,N-dlmethylformamide, N-methylpyrrolldone, 
and dimethyl sulfoxide, or a mixture thereof, under a condition of the Mltsunobu reaction at a temperature between 

55 -78°C and the boiling point of a solvent used for 5 minutes to 48 hours to give Compound (XII), and by conducting a 
successive deprotection of this compound. 

[0059] Deprotection of a protective group can be conducted under a condition according to a method ordinarily used 
In the synthetic organic chemistry [for example, see, Protective Groups In Organic Synthesis by T. W. Greene, John 
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Wiley & Sons lnc.(1981)] ( or In a similar manner thereto. 

[0060] Compound (X) can be obtained by a method described In the literature such as Tetrahedron, 45, 5787-5790 
(1989), or In a similar manner thereto. 

[0061J Compound (XII) can be obtained by a method described in the reference examples, or in a similar manner 
5 thereto. 

< Preparation method 6 > 

[0062] The compound (l-e) in which B is -CO- and D Is -NH-X A -Y A -Z A can be prepared according to the following 
to reaction process. 

A — H + OCNX A -Y A -Z A , 

15 (XIII) (XIV) 



20 



25 



o 

A-C-N-X A -Y A -Z A 



d-e) 



(wherein each of A, X A , Y A and 2 A has the same meaning as that defined above, respectively) 
[0063] Compound (l-e) can be obtained by the reaction of Compound (XIII) with Compound (XIV) , in the presence 
of a base If necessary, In a suitable Inert solvent, for example, a halogenated hydrocarbon such as chloroform and 
30 dichloromethane, an aromatic hydrocarbon such as benzene and toluene, an ether-type solvent such as dlethylether, 
THF, and 1 ,4-dioxane, a lower alcohol such as methanol ethanol, and 2-propanol, an aprotic polar solvent such as N, 
N-dimethylformamide, N-methylpyrrolldone, and dimethyl sulfoxide, or a mixture thereof, at a temperature between 
-78°C and the boiling point of a used solvent for 5 minutes to 48 hours. 

[0064] Examples of the base include organic bases such as trlethylamlne and pyridine, inorganic bases such as 
35 potassium carbonate, potassium hydrogencarbonate, sodium hydroxide, and sodium hydride, and a metal alkoxides 
such as sodium methoxide and potassium tert-butoxlde. 

[0065] Compound (XII!) can be obtained by a method described in the literature such as Bioorganic & Medicinal 
Chemistry Letters, 6, 1163-1166 (1996), or In a similar manner thereto. 

[0066] Compound (XIV) can be obtained by a method described in the examples, or in a similar manner thereto. 

40 

< Preparation method 7> 

[0067] Compound (I) can also be prepared according to the following reaction process. 

45 

A — H + L 1 — B— D •> A— B— D 

(XIII) (XV) (I) 

so (wherein L' represents a hydroxy group or has the same meaning as that of the aforementioned L, and each of A, B, 
and D has the same meaning as that defined above, respectively) 

[0068] Compound (I) can be obtained by the reaction of Compound (XI II) with Compound (XV) , In the presence of 
a base or a condensing agent If necessary, in a suitable inert solvent, for example, a halogenated hydrocarbon such 
as chloroform and dichloromethane, an aromatic hydrocarbon such as benzene and toluene, an ether-type solvent 
55 such as diethylether, THF, and 1,4-dioxane, a lower alcohol such as methanol, ethanol, and 2-propanol, an aprotic 
polar solvent such as N.N-dimethylformamide, N-methylpyrrolidone, and dimethyl sulfoxide, or a mixture thereof, at a 
temperature between -78°C and the boiling point of a used solvent for 5 minutes to 48 hours. 
[0069] Examples of the base include organic bases such as trlethylamlne and pyridine, inorganic bases such as 



31 



• • 

EP 1 354 882 A1 

potassium carbonate, potassium hydrogencarbonate, sodium hydroxide, and sodium hydride, and a metal alkoxldes 
such as sodium methoxlde and potassium tert-butoxlde. Examples of the condensing agent Include 1 ,3-dicyclohexyi 
carbodlimlde and 1 -ethyl -3-(3-dimethylami nop ropy l)carbodiimide. 

[0070] Compound (XV) as the starting material can be obtained by a method described in the specification of the U. 

5 s. Patent No. 6,11 0,949 or the like, or a similar method thereto. 

[0071] In the aforementioned methods for preparation, when the defined groups are changed under conditions of 
the methods to be conducted, or are not suitable for conducting the method, the desired compounds can be obtained 
by employing methods for Introducing and eliminating a protective group which are ordinarily used in the synthetic 
organic chemistry [for example, see, Protective Groups In Organic Synthesis by T. W. Greene, John Wiley & Sons Inc. 

10 (1 981)]. Conversion of functional groups contained In each of thesubstltuentscan be also carried out by known methods 
other than the aforementioned preparation methods [for example, Comprehensive Organic Transformations by R.C. 
Larock (1 989)], and some of Compound (I) can be used as Intermediates and converted to others of Compound (I) as 
novel derivatives. 

[0072] For the purpose of improving pharmacodynamics (absorption, duration and the like), and stability, the com- 
f5 pounds may be converted In prodrugs. The conversion of the compounds into the prodrugs can be carried out by 
method ordinarily used in the field of medicinal chemistry. To functional groups that can be modified for the synthesis 
of the prodrug from the compounds, treatments such as an acylation (the acyl groups used forthe acylation may include 
acyl groups derived from natural amino acids), an aroylatlon, an acyloxymethyleneoxycarbonylatlon, a methoxycarb- 
onylation, an ethoxycarbonylation, and a benzyloxycarbonylation can be conducted to obtain compounds converted 
20 into prodrugs. 

[0073] The intermediates and the target compound can be isolated and purified by applying methods ordinarily used 
in the synthetic organic chemistry, such as a neutralization, a filtration, an extraction, a washing, a drying, a conden- 
sation, recrystallization, and various chromatographies. Intermediates can be applied to the subsequent reaction with- 
out a particular purification. 

25 [0074] When a salt of Compound (I) is desired, Compound (I) obtained as a salt form may be purified, perse. When 
the compound Is obtained as a free form, the compound may be dissolved or suspended In a suitable organic solvent 
to form salt with addition of an acid or a base according to an ordinary procedure. 

[0075] The compound of the present invention represented by the general formula (I) has an Inhibitory activity against 
dipeptidylpeptidase-IV (DPP-IV), and can be used as an active ingredient of a medicament for preventive and/or ther- 
30 apeutlc treatment of Type II diabetes, and for preventive and/or therapeutic treatment of complications accompanying 
Type II diabetes. Typical examples of the complications accompanying Type II diabetes include, but not limited thereto, 
retinopathies, nephropathies, and neuropathies. The compound can also be used as an active ingredient of a medi- 
cament useful for therapeutic treatment of other pathologic conditions in which DPP-IV is involved. 
[0076] As the medicament of the present Invention, the compound represented by the general formula (I) or a phar- 
os macologically acceptable salt thereof, per se, can be administered. Generally, it is preferred to formulate a pharma- 
ceutical composition together with one or more of pharmaceutical additives and then administer the same. The med- 
icament of the present invention can be administered to humans or mammals other than human. As the active ingredient 
of the medicament of the present Invention, two or more of the compounds represented by the general formula (I) or 
pharmacologically acceptable salts thereof may be used In combination. As the active ingredient of the medicament 
40 of the present Invention, the hydrates and the solvates may be used, as well as the compounds represented by the 
general formula (I) and pharmacologically acceptable salts thereof. 

[0077] Route of administration of the medicament of the present Invention Is not particularly limited, and the medi- 
cament may be orally or parenteral ly administered. It is preferred to choose the most effective route of administration 
for therapeutic treatment. 

45 [0078] Examples of forms of formulations suitable for oral administration Include tablets, granules, powders, and 
syrups. Examples of forms of formulations suitable for parenteral administration Include Injections (such as those for 
Intravenous administration). However, forms of formulations are not limited to these examples. 
[0079] Liquid formulations suitable for oral administration (for example, syrups) can be prepared by using water, 
sugars such as sucrose, sorbitol, and fructose, glycols such as polyethylene glycol and propylene glycol, oils such as 

so sesame oil, olive oil, and soybean oil, antiseptics such as p-hydroxybenzoic ester, flavors such as strawberry flavor 
and peppermint. Tablets, granules, powders and the like can be prepared by using exclplents such as lactose, glucose, 
sucrose, and rnannltol, dlsintegrants such as starch and sodium alginate, lubricants such as magnesium stearate and 
talc, binders such as polyvlnylalcohol, hydroxypropylcellulose and gelatin, surfactants such as fatty acid esters, plas- 
tlcizers such as glycerol. 

55 [0080] Formulations suitable for parenteral administrations are preferably comprising aqueous sterilized formulations 
which is isotonic with blood of a recipient and comprises the active compound. For example, for preparation of injections, 
a solution for Injection can be prepared by using carriers comprising a salt solution, a glucose solution, or a mixture of 
saline and a glucose solution. One or more of supplemental components selected from those exemplified for oral 
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pharmaceuticals, such as glycols, oils, flavors, antiseptics (Including antioxidant), exclplents, dlslntegrants, lubricants, 
binders, surfactants, and plastlclzers, can also be added to these parenteral formulations. 

[0081] Dose and frequency of administration of the medicament of the present Invention depend on administration 
forms, the age and body weight of a patient, a nature of a disease to be treated, severity of the disease and the like, 
5 and preferably, they may be appropriately increased or decreased. Generally, a dose may be 0.01 to 1 ,000 mg, pref- 
erably 5 to 500 mg, per day for an adult, and the above dose may be administered once a day or twice or more a day 
as divided portions. 



Best Mode for Carrying out the Invention 

10 

[0082] The present invention will be explained more specifically with reference to examples. However, the scope of 
the present invention is not limited to the following examples. 

Example 1: (S)-1-[2-(2-Pyra2lnyiamino)ethylarnlno]acetyl-2-pyrrolidinecarbonitrlle dlmethanesulfonate (Compound 
15 101) . 

[0083] 

(1) To a solution of 2-(2-pyrazinylamino)ethylamine (415 mg, 3.00 mmol) obtained in Reference example 2 in THF 
20 (2 ml_) was added a solution of (S)-1-bromoacetyl-2-pyrrolldinecarbonltrile (217 mg, 1 .00 mmol) described In the 

U.S. Patent No. 6,011 ,155 in THF (4 ml_) under ice-cooling, and the mixture was stirred at the same temperature 
for one hour. After the reaction mixture was concentrated, the obtained residue was purified by preparative thin 
layer chromatography (chloroform/methano 1=6/1) to obtain a free form of the title compound (114 mg, 0.420 mmol). 

(2) To a solution of the free form obtained In (1 ) (225 mg, O.820 mmol) in THF (2.5 mL) was added methanesuifonic 
25 acid (160 u. L, 2.46 mmol), and the mixture was stirred at room temperature for 10 minutes. The THF and the 

methanesuifonic acid was evaporated under reduced pressure. The obtained residue was crystallized from 2-pro- 
panol-ethanol to obtain the title compound (239 mg, 0.870 mmol) as colorless crystals, 
yield: 26% 

1 H NMR (DMSO-d 6 ) 5(ppm): 8.99 (1 H ( br s), 8.00-7.97 (2H, m), 7.75 (1 H, d, J = 5.4 Hz), 4.84 (1 H, dd, J = 5.9, 5.4 
30 HZ), 4.11-4.00 (2H, m), 3.65-3.37 (4H, m), 3.22-3.04 (2H, m), 2.35 (6H, S), 2.24-1 .96 (4H, m). 

APCIMS (m/z): 275 (M + H) + 

Elemental analysis: Calcd. for C 13 H ia SN 6 0 2CH 4 0 3 S 1.5H 2 Q: C, 36.49; H, 5.93; N, 17.02. Found C. 36.64; H, 
5.66; N, 16.75. 

35 Example 2: (S)-1 -[2-(6-Chloro-3-pyridazinylamlno)ethylamino]acetyi-2-pyrrolidinecarbonltrlle dlmethanesulfonate 
(Compound 102) 

[0084] The title compound was obtained in a similar manner to that of Example 1 by using 2-(6-chloro-3-pyridazi- 
nylamino)ethylamine obtained in Reference example 3 instead of 2-(2-pyrazinylamino)ethylamine, and by using po- 
40 tassium carbonate as a base In the process of condensation reaction with (S)-1-bromoacetyl-2 pyrrolldlnecarbonltrlle. 
yield: 3% 

APCIMS (m/z): 309 (3 5 CIM + H) + , 311 ( 37 CIM + H) + 

Example 3: (S)-1-[2-(2-Quinoxalinylamino)ethylamino]acetyl-2-pyrrolidinecarbonitrile dihydrochloride (Compound 
45 103) 

[0085] The title compound was obtained In a similar manner to that of Example 1 by using 2-(2-qulnoxallnylamlno) 
ethylamine obtained In Reference example 4 Instead of 2-(2-pyrazlnylamino)ethylamine > and by using potassium car- 
bonate as a base in the process of condensation reaction with (S)-1 -bromoacetyl-2- pyrrolidinecarbonitrile, and by 
so using a solution of hydrogen chloride in ethyl acetate instead of methanesuifonic acid in the preparation of a salt, 
yield: 16% 

1H NMR (DMSO-d 6 ) 5 (ppm).: 8.40 (1H, s), 7.83-7.53 <3H, m), 7.43-7.36 (1H, m), 4.84 (1H, dd, J = 5.9, 5.4 Hz), 
4.21-3.42 (6H, m), 3.32-3.11 (2H, m), 2.25-2.02 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

55 
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Example 4: (S)-1-[2-(4-Chloro-1-phthaIazlnylamino)ethy^ dimethanesulfonate 
(Compound 104) 

[0086] The title compound was obtained in a similar manner to that of Example 1 by using 2-(4-chloro-1-phthalazl- 
nylamino)ethylamlne obtained in Reference example 5 instead of 2-(2-pyrazinylamino)ethylamine, and by using po- 
tassium carbonate as a base In the process of condensation reaction with (S)-1-bromoacetyl-2-pyrrolidinecarbonltrile. 
yield: 18% 

1 H NMR (DMSOd 6 ) 5 (ppm): 8.16-8.05 (4H, m), 4.84 (1H, dd, J = 6.2, 5.1 Hz), 4.15-4.11 (2H, m), 3.91-3.87 (2H, m), 
3.65-3.55 (2H, m), 3.44-3.20 (2H, m), 2.31 (6H, s), 2.25-1 .99 (4H, m). 
APCIMS (m/z): 357 ( 35 CIM - H)-, 359 ( 37 CIM - H)- 

Example5: (S)-1-[2-(6,7-Dimethoxy-4-quinazolinylamino)ethylamlno]acetyi-2-pyrrolidinecarbonltrile 
dimethanesulfonate (Compound 105) 

[0087] The title compound was obtained In a similar manner to that of Example 1 by using 2-(6 ( 7-dImethoxy-4-qulna- 
zollnylamlno)ethylamine obtained in Reference example 6 Instead of 2-(2-pyrazlnylamino)ethylamine, and by using 
potassium carbonate as a base in the process of condensation reaction with (S)-1 -bromoacetyl-2-pyrrolidinecarbonl- 
trile. 

yield: 12% 

1 H NMR (DMSO-ds) 8 (ppm): 8.88 (1 H, s), 7.84 (1 H, s), 7.29 (1 H, s), 4.84 (1 H, dd, J = 6.2, 4.9 Hz), 4.20-3.93 (4H, m), 
3.99 (3H, s), 3.97 (3H, s), 3.66-3.56 (1H ( m), 3.53-3.20 (3H, m), 2.55-2.04 (4H, m) ( 2.34 (6H, s). 
APCIMS (m/z): 383 (M - H)' 

Example 6: (S)-1-{2-[2-(4-Pyridyi)-4-quinazolinylamino]ethylamino)acetyl-2-pyrrolidinecarbonltrlle 
dimethanesulfonate (Compound 106) 

[0088] The title compound was obtained In a similar manner to that of Example 1 by using 2-[2-(4-pyrldyl)-4-quina- 
zolinylamino]ethylamine obtained in Reference example 7 instead of 2-(2-pyrazinylamino)ethylamine, and by using 
potassium carbonate as a base in the process of condensation reaction with (S)-1 -bromoacetyl-2-pyrrolidinecarboni- 
trile. 



1 H NMR (free form, CDCI 3 ) 8 (ppm): 8.74-8.72 (2H, m), 8.50-8.30 (3H, m), 7.93-7.87 (1H, m). 7.77-7.72 (1H, m), 
7.58-7.51 (1H, m), 5.00 and 4.77 (1H, m), 3.86-3.58 (4H, m), 3.50-3.09 (4H, m), 2.38-2.00 (4H, m). 
APCIMS (m/z): 402 (M + H) + 

Example 7: (S)- 1-[2-(2-Qulnolylamino)ethylamlno]acetyl-2-pyrrolldinecarbonitrlle dlhydrochlorlde (Compound 107) 

[0089] The title compound was obtained in a similar manner to that of Example 1 by using 2-(2.quinolylamino)ethyl- 
amlne obtained by the method described In Reference example 1 instead of 2-(2-pyrazinylamino)ethyiamine, and by 
using potassium carbonate as a base In the process of condensation reaction with (S)-1-bromoacetyl-2-pyrrolid!ne- 
carbonitrile. 



1 H NMR (DMSO-d 6 ) 8 (ppm): 1 0.2 (1 H, br s), 9.43 (1 H, br s), 8.45-8. 1 6 (2H, m), 7.90 (1 H, d, J = 7.6 Hz), 7.75 (1 H, dd, 
J = 7.6, 7.6 Hz), 7.48 (1H, dd, J = 7.6, 7.6 Hz), 7.21 (1H, d, J = 6.8 Hz), 4.82 (1H, dd, J = 6.9, 4.2 Hz), 4.29-3.93 (4H, 
m), 3.62-3.47 (4H, m), 2.23-1 .86 (4H, m). 
APCIMS (m/z): 324 (M + H) + 

Example 8: (S)-1 -[2-(4-Methyl-2-qulnolylamino)ethylamlno]acetyl-2-pyrrolidinecarbonltrile dihydrochloride 
(Compound 108) 

[0090] The title compound was obtained In a similar manner to that of Example 1 by using 2-(4-methyl-2-qulnolylaml- 
no)ethylamlne obtained In Reference example 8 Instead of 2-(2-pyrazinylamlno)ethylamlne, and by using potassium 
carbonate as a base in the process of condensation reaction with (S)-1-bromoacetyl-2-pyrrolldinecarbonitrile. 



1 H NMR (DMSO-d 6 ) 8 (ppm): 9.26-9.19 (1H, m), 8.21-7.94 (2H, m), 7.86-7.74 (1H, m), 7.61-7.40 (1H, m), 7.06-6.92 
(1H, m), 4.78-4.67 (1H, m), 4.54-4.16 (1H, m), 4.10-3.82 (6H, m), 3.42-3.34 (2H, m), 2.58 (3H, s), 2.01-1.81 (4H, m). 
APCIMS (m/z): 338 (M + H) + 



yield: 17% 



yield: 20% 



yield: 26% 
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Example 9: (S)- l-[2-(4-Qulnolylamlno)ethylamino]acetyl-2-pyrrolldlnecarbonltiile ^hydrochloride (Compound. 109) 

[0091 ] The title compound was obtained In a similar manner to that of Example 1 by using 2-(4-quinolylamlno)ethyl- 
amine obtained In Reference example 9 Instead of 2-(2-pyrazinylaml no) ethylamine, and by using potassium carbonate 
5 as a base in the process of condensation reaction with (S)-1-bromoacetyl-2-pyrrolidinecarbonitrile. 
yield: 28% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.69 (1H, br s), 9.62-9.30 (1H, m), 8.72-8.64 (2H, m), 7.99-7.94 (2H. mj, 7.76-7.71 (1H. 
m), 7.00 (1H, d, J = 7.0 Hz), 4.84 (1H, dd, J = 5.5, 5.5 Hz), 4.30-4.10 (2H, m), 4.02-3.89 (2H, m), 3.64-3.06 (4H, m), 
2.20-1.91 (4H, m). 
10 APCIMS (m/z): 324 (M + H) + 

Example 1 0: (S)-1 -[2-(t -lsbquinolylamino)ethylamlno]acetyl-2-pyrrolldinecarbonitrile dihydrochlorlde (Compound 110) 

[0092] The title compound was obtained in a similar manner to that of Example 1 by using 2-(1-isoquinolylamino) 
'5 ethylamine obtained In Reference example 10 instead of 2-(2-pyrazinylamino)ethylamine, and by using potassium 
carbonate as a base in the process of condensation reaction with (S)- 1-bromoacetyl-2-pyrrolidlnecarbonitrlle. 
yield: 3% 

1 H NMR (DMSO-d 6 ) 5 (ppm) : 10.30 (1H, br s), 9.38 (1H, br s), 8.86-8.83 (1H, m), 7.96-7.95 (2H, m), 7.81-7.65 (2H, 
m), 7,28 (1 H, d, J = 6.8 Hz), 4.83 (1 H, dd, J = 5.4, 5.4 Hz), 4.35-4.04 (4H, m), 3.70-3.52 (2H, m), 3.46-3.36 (2H, m), 
20 2.22-1.93 (4H,m). 

APCIMS (m/z): 324 (M + H) + 

Example 1 1 : (S)-1 -[2-(2-Benzothiazolylamlno)ethylamlno]acetyl-2-pyrrolidinecarbonitrlle dihydrochlorlde (Compound 
111) 

25 

[0093] The title compound was obtained in a similar manner to that of Example 1 by using 2-(2-benzothlazolylamino) 
ethylamine obtained In Reference example 11 instead of 2- (2 -pyrazinylamino) ethylamine, and by using potassium 
carbonate as a base in the process of condensation reaction with (S)-1-bromoacetyl-2- pyrrolidlnecarbonitrile. 
yield: 18% 

30 1h NMR (DMSO-dg) S (ppm): 9.45-9.23 (1H, m), 8.59-8.49 (1H, m), 7.72 (1H, d, J = 6.8 Hz), 7.49 (1H, dd, J = 6.8 Hz), 
7.27 (1 H, dd, J = 6.8, 6.8 Hz), 7.08 (1 H. dd, J = 6.8, 6.8 Hz), 4.86 (1 H, dd, J = 6.5, 4.6 Hz), 4.20-4.08 (2H, m), 3.77-3.20 
(6H,m), 2.26-1 .94 (4H,m). 
APCIMS (m/z): 330 (M + H)+ 

35 Example 12: (S)-1-[2-{5-N,N-Dlmethylamlnosulfonyl-2-pyrldylamino)ethylamino] acetyl-2-pyrrolidinecarbonitrlle 
dihydrochlorlde (Compound 112) 

[0094] The title compound was obtained in a similar manner to that of Example 1 by using 2-[5-(N,N-dlmethylaml- 
nosulfonyl)-2-pyrldylamino]ethylamine obtained by the method described in Reference example 12 instead of 
40 2-(2-pyrazlnylamlno)ethylamlne, and by using a 4 mol/L solution of hydrogen chloride In 1 ,4-dloxane jn stead of meth- 
anesulfonlc acid in the preparation of a salt, 
yield: 27% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 8.30 (1H, d, J = 2.4 Hz), 7.68 (1H, dd, J = 8.9, 2.4 Hz), 6.70 (1H, d, J » 8.9 Hz), 4.84 
(1H, m), 3.68-3.41 (6H, m). 3.16 (2H, br s), 2.58 (6H, S), 2.17-1.76 (4H, m). 
45 APCIMS (m/z): 381 (M + H)+ 

Example 13: (S)-1-[4-[(3-Cyano-2-pyrtdyl)amlnom oxalate 
(Compound 201) 

so [0095J The title compound was obtained in a similar manner to that of Example 1 by using 4-[(3-cyano-2-pyridyl) 
amlnomethyl]benzylamlne obtained by the method described In Reference example 1 5 Instead of 2-(2-pyrazlnylamlno) 
ethylamine, by using potassium carbonate as a base in the process of condensation reaction with (S)-l-brornoacetyl- 
2-pyrrolidinecarbonitrlle ( and by using oxalic acid Instead of methanesuffonic acid in the preparation of a salt, 
yield: 56% 

55 1H NMR (free form, CDCI 3 ) 5 (ppm): 8.30 (1H, dd, J = 4.9, 1.9 Hz), 7.66 (1H, dd, J = 7.6, 1.9 Hz), 7.31 (4H, s), 6.62 
(1H, dd, J = 7.6, 4.9 Hz), 5.59 (1H, br), 4.75 (1H, m), 4.69 (2H, d, J = 5.6 Hz), 3.82 (2H, s), 3.55-3.30 (2H, m), 3.37 
(2H, s), 2.56 (1 H, br), 2.32-2.04 (4H, m). 
APCIMS (m/z): 373 (M - H)* 
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Example 14: (S)-1-[4-(3-Cyano-2-pyrldyl)^ (Compound 202) 

[0096] The title compound was obtained in a similar manner to that of Example 1 (1) by using 1 -(3-cyano-2-pyridyl) 
plperazlne dlhydrochlorlde obtained In Reference example 1 6 Instead of 2-(2-pyrazlnylamlno)ethylamlne, and by using 
5 potassium carbonate as a base in the process of condensation reaction with (S)-1-bromoacetyl-2 pyrrolidlnecarbonl- 
trile. 

yield: 60% 

1 H NMR (CDCI 3 ) 6 (ppm): 8.34 (1 H, dd, J = 4.8, 1 .9 Hz), 7.77 (1 H, dd, J = 7.6, 1 .9 Hz), 6.77 (1 H, dd, J = 7.6, 4.8 Hz), 
5.1 7 and 4.76 (1 H, m), 3.82-3.72 (4H, m), 3.71-3.50 (2H, m), 2.96 and 2.88 (2H, s), 2.75-2.68 (4H, m), 2.31 -2.04 (4H, m). 
10 APCIMS (m/z): 325 (M + H) + 

Example 1 5: (S)-1 -(2-[(3-Cyano-2-pyridyl)-N-methylamlno]ethyl-N-methylamino] acetyl-2-pyrrolidinecarbonltrile 
(Compound 203) 

15 [0097] The title compound was obtained In a similar manner to that of Example 1 (1 ) by using 2-[(3-cyano-2-pyridyl) 
-N-methylam!no]ethyi-N-methylamine obtained by the method described In Reference example 17 Instead of 
2-(2-pyrazlnylamlno)ethylamlne, and by using potassium carbonate as a base In the process of condensation reaction 
with (S)-1-bromoacetyl-2-pyrrolldinecarbonitrile. 
yield: 79% 

20 1H NMR (free form, CDCI 3 ) 6 (ppm): 8.27 (1H, dd, J = 4.8, 2.0 Hz), 7.72 (1H, dd, J = 7.6, 2.0 Hz), 6.62 (1H, dd, J = 
7.6, 4.8 Hz), 5.26 and 4.71 (1 H, m), 3.82 (2H, m), 3.66 (1 H, m), 3.50 (1 H, m), 3.30 (3H, s), 3.28 (2H, s), 2.80 (2H, m), 
2.41 and 2.37 (3H, s), 2.29-2.01 (4H, m). 
APCIMS (m/z): 327 (M + H) + 

25 Example 16: (R)-3-[1-(3-Cyano-2-pyridyl)-4-piperidyl]aminoac^^ 
204) 

[0098] (R)-3-[N-tert-Butoxycarbonyl-1 -(3-cyano-2-pyridyl)-4-piperldylamlno]acetyl-4-thiazollnecarbonitrlie (21 mg, 
0.046 mmol) obtained by the method described In Reference example 19 was dissolved in methylene chloride (0.5 

30 mL), added with trifluoroacetic acid (0.5 mL) under Ice-cooling, and stirred for 15 minutes. Then, the solution was 
further stirred for 1 hour without ice bath. The reaction mixture was concentrated. To the obtained residue was added 
ethanol (3 mL). To the mixture was then added BioRad AG (registered trademark) 1X-8 ion-exchange resin until the 
pH reached to 8. The resin was removed by filtration and the filtrate was concentrated under reduced pressure. 
[0099] The obtained residue was separated and purified by HPLC (YMC Pack SIL SH-043-5 2X25cm YMC Co., Ltd, 

35 chloroform/methanol=96/4, flow rate 1 0 mL/minute) to obtain the free form of the title compound (8 mg, 0.02 mmol). 
[0100] The free form was suspended in THF (0.5 mL). To the suspension was added a 4 mol/L solution of hydrogen 
chloride in 1 ,4-dioxane (17 n L, 0.068 mmol), and the mixture was stirred for 30 minutes. The solvent was evaporated 
under reduced pressure to obtain the title compound (1 0 mg, 0;02 mmol). 
yield: 50% 

40 1h NMR (DMSO-d 6 ) 6 (ppm): 9.20 (2H, brs), 8.42 (1H, dd, J = 4.8, 2.0 Hz), 8.09 (1H, dd, J = 7.7, 2.0 Hz), 6.95 (1H, 
dd, J = 7.7, 4.8 Hz), 5.37-5.36 (1H, m), 4.80 (1H, d, J = 8.5 Hz), 4.62 (1H, d, J = 8.5 Hz), 4.31-4.15 (4H, m), 3.3-3.5 
(3H, m), 3.18-2.99 (2H, m), 2.20-2.16 (2H, m), 1 .76-1.68 (2H, m). 
APCIMS (m/z): 357 (M + H) + 

45 Example 1 7: (S)-1 -(1 -(5-Cyano-2-pyrldyl)-4-piper1dylamlno]acetyl-2-pyrrolldlnecarbonltrlle dlhydrochlorlde 
(Compound 205) 

[0101] A solution of 4-am!no-1 -(5-cyano-2-pyrldyl)plperldlne (0.606 g, 3.00 mmol) obtained In Reference example 
26 in THF (9 mL) was cooled by ice and stirred for one hour. The solution was added with (S)-1-bromoacetyl-2-pyrro- 

50 lidinecarbonitrile (21 7 mg, 1 .00 mmol) described in the U.S. Patent No. 6,01 1 ,1 55 at the same temperature, and stirred 
for 3 hours. The solvent was evaporated under reduced pressure. The obtained residue was added with ethyl acetate 
and water, which were then separated. The obtained organic layer was dried over anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure and the obtained residue was purified by silica gel column, chroma- 
tography (chloroform/methanol=1 00/0 to 95/5) to obtain the free form of the title compound. 

55 [0102] The resulting oil was dissolved in THF (12mL), to which a 4 mol/L solution of hydrogen chloride in 1 ,4-dioxane 
(0.9mL) was added dropwise. The solvent was evaporated under reduced pressure and the obtained residue was 
added with THF, filtered, dried under reduced pressure to obtain the title compound (317 mg, 77%). 
yield: 77% 
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1 H NMR (DMSO-cy 8 (ppm): 9.22 (2H, br s), 8.49 (1 H, d, J = 2.3 Hz), 7.86 (1 H, dd, J = 8.9. 2.3 Hz), 7.00 (1 H. d, J = 
8.9 Hz), 4.85 (1H, dd, J = 6.8, 4.5 Hz), 4.58-4.53 (2H, br d), 3.71-3.38 (4H, m), 3.00-2.91 (2H, m), 2.26-1.99 (6H, m), 
1.59-1 .53 (2H, m). 
FABMS (m/z): 339 (M + H)+ 

5 Elemental analysis: Calcd. for C 18 H 23 N 6 0 ■ 2HCI • H 2 O(430.36): C, 50.24; H, 6.32; N, 1 9.53. Found: C, 50.51 ; H, 6.42; 
N/19.24. 

Example 18: (S)-1 -[3 -(5-Cyano-2-pyrldyl)amino-2-methyl-2-propylamlno]acetyl-2-pyrrolldlnecarb 
dlhydrochloride (Compound 206) 

10 

[0103J 

(1 ) To asolution of 2-amino-N-(5-cyano-2-pyridyl)-2-methylpropylamine (856 mg, 4.50 mmol) obtained by the meth- 
od described in Reference example 13 In THF (10 mL) was added a solution of (S)-1-bromoacety1-2-pyrrolidlne- 

15 carbonltrlle (326 mg, 1 .50 mmol) described In the U.S. Patent No. 6,011 ,1 55 In THF (5 mL) under ice-cooling, and 

the mixture was stirred at the same temperature for 10 minutes, and then stirred at room temperature for 70 
minutes. After addition of chloroform to the reaction mixture, the organic layerwas washed with water and saturated 
brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure. The 
obtained residue was purified by silica gel column chromatography (chloroform/methanol=8/1) to obtain a free 

20 form of the title compound (481 mg, 1.47 mmol). 

(2) To a solution of the free form (481 mg, 1.47 mmol) obtained In (1) in methanol (3 mL) was added a 4 mol/L 
solution of hydrogen chloride in 1,4-dloxane (1.1 mL, 4.41 mmol). The solvent was evaporated under reduced 
pressure. The obtained residue was crystallized from 2-propanol-ethanol to obtain the title compound (110 mg, 
0.32 mmol) as colorless crystals. 

25 yield: 22% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.98 (1 H, br s). 8.38 (1 H, dd, J = 2.2 Hz), 8.05-7.95 (1 H , m), 7.74 (1 H, dd, J = 8.5, 
2.2 Hz), 6.71 (1 H, d, J = 8.5 Hz), 4.84 (1 H, dd, J = 6.9, 4.5 Hz), 3.74-3.48 <4H, m), 3.64 (2H, d, J = 6.5 Hz), 2.25-2.00 
(4H,m),1.30 (6H,s). 
APCIMS (m/z): 327 (M 4- H) + 

30 

Example 19: 

(S)- 1-[1-(5-Cyano-2-pyridyl)-4-methyl-4-piperidylamino]acetyl-2-pyrrolidinecarbonltril e dlhydrochloride (Compound 
207) 

35 

[0104] 

(1) 4-tert-butoxycarbonylamino-4-methylpiperldine described In European Patent No. 647,639 (1 .07 g, 5.00 mmol) 
. was suspended in 1 ,4-dioxane (20 mL), and added with potassium carbonate (1 .04 g, 7.50 mmol) and 2-chloro- 

40 5-cyanopyrldlne (1 .04 g, 7.50 mmol). The mixture was refluxed overnight, and then allowed to stand for cooling. 

Then to the mixture was added water, and the mixture was extracted with chloroform three times. The combined 
organic layer was washed with saturated aqueous sodium hydrogencarbonate solution and then with saturated 
brine, dried over anhydrous magnesium sulfate and concentrated. The obtained residue was purified by silica gel 
column chromatography to obtain 4-tert-butoxycarbonylamino- 1-(5-cyano-2-pyridyl)-4-methylpiperidine (0.78 g, 

^5 2.5 mmol). 

1 H NMR (CDCI 3 ) 5 (ppm): 8.39 (1 H, d, J = 2.4Hz), 7.59 (1 H, dd, J = 8.9, 2.4Hz), 6.61 (1 H, d, J = 8.9 Hz), 4.43 (1 H, 
br s), 3.96 (2H, ddd, J = 1 3.5, 8.9, 4.6Hz), 3.39 (2H, ddd, J = 13.5, 1 0.5, 3.0Hz), 2.15-2.05 (2H, m), 1 .70-1 .50 (2H, 
m), 1 .44 (9H, s), 1 .39 (3H, s). 
APCIMS(m/z):317(M + H) + 

so (2) To a solution of 

4-tert-butoxycarbonylamlno-1 -(5-cyano-2-pyrldyl)-4-methylplperldlne (0.78 g, 2.5 mmol) In 1 ,4-dloxane (5 mL) was 
added a 4 mol/L solution of hydrogen chloride in 1 ,4-dioxane (50 mL) under Ice-cooling. The reaction mixture was 
stirred at room temperature for one hour. The solvent was evaporated under reduced pressure, and azeotropically 
distilled with toluene. The residue was dissolved In ethanol.(100 mL). To the solution was added BloRad AG (reg- 

55 istered trademark) 1-X8 ion-exchange resin (40 g), and the mixture was stirred for 5 minutes. After the reaction 

mixture was filtered, thefiltrate was concentrated to obtain 4-amino-1 -(5-cyano-2-pyridyl)-4-methylpiperidine (0.53 
g, 2.5 mmol). 

1H NMR (CDCI 3 ) 8 (ppm) : 8.38 (1 H, d, J = 2.4Hz), 7.57 (1 H, dd, J = 9.2, 2.4Hz), 6.61 (1 H, d, J = 9.2 Hz), 3.95-3.70 
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(2H, m), 3.70-3.55 (2H, m), 1 .65-1 .50 (4H, m), 1 .33 (2H, br s). 1.19 (3H, s). 
APCIMS (m/z): 21 7 (M + H)+ 

(3) To a solution of 4-amino-1 -(5-cyano-2-pyridyl)-4-methylpipeiidine (0.53 g, 2.5 mmol) obtained in (2) in methanol 
(10 mL) was added (S)-1-bromoacetyl-2-pyn"olldinecarbonltrlle (174 mg, 0.80 mmol) described in the U.S. Patent 

5 No. 6,011,155 under Ice-cooling, and the mixture was stirred at room temperature tor 4 hours. The reaction mixture 

was concentrated. To the solution was added water, and the mixture was extracted three times with chloroform. 
The combined organic layer was washed with aqueous saturated sodium hydrogencarbpnate solution and then 
with saturated brine, dried over anhydrous magnesium sulfate, and concentrated. The obtained residue was pu- 
rified by silica gel column chromatography to obtain a free form of the title compound (272 mg, 0.770 mmol). 

10 (4) To a solution of the free form (272 mg, 0.770 mmol) obtained in (3) In 1 ,4-dioxane (1 0 mL) was added a 4 mol/ 

L solution of hydrogen chloride (0.5 mL) In 1,4-dloxane under Ice-cooling, and the mixture was stirred at room 
temperature for 1 0 minutes. The deposited precipitate was collected by filtration to obtain the title compound (1 85 
mg, 0.440 mmol) as colorless crystals, 
yield: 57% 

15 1H NMR (DMSO-d 6 ) 6 (ppm): 9.05 (2H, brs), 8.49 (1H, d, J = 1;9Hz), 7.87 (1H, dd, J = 9.2, 1.9Hz), 6.99 (1H, d, 

J = 1 .9 Hz), 4.83 (1 H, dd, J = 6.8, 4.1 Hz), 4.38 (2H, m), 4.15-3.88 (2H, m), 3.80-3.70 (1 H, m), 3.70-3.50 (2H, m), 
3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1 .95-1.80 (4H, m), 1 .45 (3H, s). 
APCIMS (m/z): 353 (M + H) + 

20 Example 20: (S)-1 -[1 -(2-Pyrazlnyl)-4-piperidylaminoacetyl-2-pyrrolldinecarbonItrile dihydrochlorlde (Compound 208) 
[0105] 

(1) To a solution of 4-amlno-1-(2-pyrazlnyl) plpeiidlne (1 .07 g, 6.00 mmol) obtained by the method described In 
25 Reference example 22 in N,N-dimethylformarnide (15 mL) was added a solution of (S)-1-bromoacetyl-2-pyrrolid- 

Inecarbonltrile (434 mg, 2.00 mmol) described In the U.S. Patent No. 6,011 ,155 in N.N-dlmethylformamlde (5 mL) 
at room temperature, and the mixture was stirred at the same temperature for 3 hours. After the evaporation of 
the solvent, the residue was added with chloroform. The organic layer was washed with water and saturated brine, 
and dried over anhydrous magnesium sulfate. Then the solvent was evaporated under reduced pressure. The 
30 obtained residue was purified by column chromatography (chloroform/methanol=8/1 ) to obtain a free form of the 

title compound (127 mg, 0.400 mmol). 

(2) To a solution of the free form (127 mg, 0.400 mmol) obtained In (1) in methanol (1 .5 mL) was added a 4 mol/ 
L solution of hydrogen chloride In 1 ,4-dloxane (0.30 mL, 1 .2 mmol). The solvent was evaporated under reduced 
pressure and the obtained residue was crystallized from 2-propanol/ethanol to obtain the title compound (35 mg, 

35 o.09 tnmol) as colorless crystals, 

yield: 5% 

1 H NMR (DMSO-d 6 ) 5 (ppm) : 8.40 (1H, s), 8.15 (1H, d, J = 2.2 Hz), 7.84 (1H, d, J = 2.2 Hz), 4.82-(1H, dd, J = 
6.9, 3.9 Hz), 4.51-4.29 (3H, m), 4.19-4.00 (2H, m), 3.69-3.26 (3H, m), 2.94-2.84 (2H, m), 2.33-1.82 (6H, m), 
1.71-1.50 (2H, m). 

40 

APCIMS (m/z): 315 (M + H) + 

Example 21 : (S)-1 -[1 -(2-Quinolyl)-4-piperidylamino]acetyl-2-pyrrolidinecarbonitrile dihydrochloride (Compound 209) 

45 [0106] The title compound was obtained in a similar manner to that of Example 20 by using 4-amino-1 -(2-quinolyl) 
piperidine obtained In Reference example 23 instead of 4-amino-1-(2-pyrazlnyl)piperldine. 
yield: 3% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 9.38-9.18 (1H, m), 8.45-8.27 (2H, m), 7.92-7.8 (1H, m), 7.79-7.70 (1H, m), 7.62-7.36 
(2H, m), 4.85 (1H, dd, J = 6.2, 5.1 Hz), 4.76-4.65 (2H, m), 4.22-4.01 (2H, m), 3.72-3.36 (5H, m), 2.23-1 .98 (6H, m), 
50 1.83-1.65 (2H, m). 

APCIMS (m/z): 364 (M + H) + 

Example 22: (S)-1 -[1 -(2-QulnoxaIlnyl)-4-piperldylamino]acetyl-2-pyrroiidinecart3onltrile dihydrochloride (Compound 
210) 

55 

[0107] The title compound was obtained in a similar manner to that of Example 20 by using 4-amino-1 -(2-quinoxalinyl) 
piperidine obtained In Reference example 24 instead of 4- amino- 1 -(2-pyrazlnyi)plperldine. 
yield: 28% 
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1 H NMR (DMSO-d 6 ) 8 (ppm): 9.30-9.01 (1H, m), 8.88 (1H, s), 7.83 (1H, d, J = 8.1 Hz), 7,65-7.57 (2H, m), 7.44-7.38 
(1H, m), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 4.73-4.68 (2H, m), 4.19-3.99 (2H, m), 3.63-3.34 (3H, m), 3.07-2.98 (2H, m), 
2.28-1 .89 (6H, m), 1 .76-1 .55 (2H, m). 
APCIMS (m/z) : 365 (M + H) + 

5 

Example 23: (S)-1-[1 -(1-lsoqulnolyl)-4-plperidylamm (Compound 211) 

[0108J T he title compound was obtained In a similar manner to that of Example 20 by using 4-amlno-1 -(1 -Isoqulnolyl) 
piperldlne obtained In Reference example 25 Instead of 4-amino-1-(2-pyrazinyl)piperidlne, and by using cesium hy- 
10 droxlde monohydrate as a base In the process of condensation reaction with (S)-1 -bromoacetyl-2-pyrrolidlnecarbonl- 
trile. 

yield: 9% 

NMR (DMSO-d 6 ) 5 (ppm): 9.45 (1H, br s), 8.15 (1H, d, J = 7.7 Hz), 8.06-7.93 (3H ( m), 7.77 (1H, dd, J = 7.8, 7.0 
Hz), 7.56 (1 H, d, J = 7.7 Hz), 4.88 (1 H, dd, J = 4.5, 4.5 Hz), 4.31 -3.98 (2H, m), 3.66-3.23 (7H, m), 2.32-1 .87 (8H, m). 
15 APCIMS (m/Z): 364 (M + H) + 

Example 24: (S)-1-[2-Methyl-1-(2-quinoxalinylamlno)-2-propylamlno]acetyl-2-pyrrolidlnecarbonltrlle dlhydrochlorlde 
(Compound 212) 

20 [0109] 

(1) To a solution of 2-amino-2-methyl-N- (2-qulnoxallnyl)propylamlne (865 mg, 4.00 mmol) obtained by the method 
described In Reference example 27 In N ,N-dimethylformamide (20 mL) was added cesium hydroxide monohydrate 
(504 mg, 3.00 mmol) at room temperature, and the mixture was stirred at the same temperature for 5 minutes. To 

25 the mixture was added (S)-1 -bromoacetyl-2-pyrrolidinecarbonitrile (434 mg, 2.00 mmol) described in the U.S. Pat- 

ent No. 6,011 ,155 and the mixture was stirred at the same temperature for 7 hours. After chloroform was added 
to the reaction mixture, the organic layer was washed with water, and dried over anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure. The obtained residue was purified by silica gel column 
chromatography (chloroform/methanol= 1 00/0 to 90/1 0) to obtain a free form of the title compound. 

30 (2) To a solution of the free form obtained In (1) in methanol was added a 4 mol/L solution of hydrogen chloride In 

1 ,4-dioxane. The solvent was evaporated under reduced pressure and the obtained residue was crystallized from 
2-propanol-ethanol to obtain the title compound (93.0 mg, 0.219 mmol) as colorless crystals, 
yield: 11% 

1H NMR (DMSO-d 6 ) 8 (ppm): 9.00 (1H, br s), 8.41 (1H, s), 8.10-8.01 (1H, m), 7.81-7.78 (1H, m), 7.59-7.54 (1H, 
35 m), 7.41-7.32 (1H, m), 4.79 (1H, dd, J = 5.7, 4.3 Hz), 4.28-4.13 (3H, m). 3.84-3.47 (4H, m), 2.26-1.98 (4H, m), 

1.38 (6H, S). 
- APCIMS (m/z): 353 (M H) + 

Example 25: (S)-1 -[2-Methyl-1 -(2-quinolylamino)-2-propylamlno]acetyl-2-pyrrolidlnecarbonitrite f umarate (Compound 
40 213) 

[01 101 . The title compound (85.0 mg, 0. 1 82 mmol) was obtained In a similar manner to that of Example 24 by using 
2-amino-2-methyl-N-(2-quinolyl)propylamine (860 mg, 4.00 mmol) obtained by the method described in Reference 
example 28 instead of 2-amino-2-methyl-N-(2-quinoxalinyl)propylamine, and by using fumaric acid instead of a 4 mo!/ 
45 l solution of hydrogen chloride In 1 ,4-dloxane. 
yield: 9% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.03-7.65 (4H, m), 7.36-7. 12-(3H, m), 6.57 (2H, S), 4.86 (1 H, dd, J = 6.8, 4.3 Hz), 4.27-3.1 6 
(7H, m), 2.29-1 .96 (4H, m), 1 .43 (6H, s). 
APCIMS (m/z): 352 (M 4- H) + 

50 

Example 26: (S)-1-[ 1-( 1-lsoqulnolylamlno)-2-methyl-2-propylamlno]acetyl-2-pyrrolidlnecarbonltrlle dlhydrochlorlde 
(Compound 214) 

[0111J The title compound (136 mg, 0.320 mmol) was obtained in a similar manner to that of Example 24 by using 
55 2-amino-N-(1 -isoquinolyl)-2-methylpropylamine (860 mg, 4.00 mmol) obtained by the method described in Reference 
example 29 instead of 2-amino-2-methyl-N-(2-quinoxalinyl)propylamine. 
yield: 16% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 8.01-7.68 (4H, m), 7.33-7.07 (3H, m), 4.87 (1H, dd, J = 6.2, 4.6 Hz), 4.34-3.16 (7H, m), 
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2.29-1 .95 (4H, m), 1 .41 (6H, s). 
APCIMS (m/z): 352 (M + H) + 

Example 27: (S)-1- [2 -Methyl- 1 (4-qulnolylamlno)-2-propylamlno]acetyl-2-pyrrolidinecarbonitrilefumarate (Compound 
5 215) 

[01 121 The title compound (270 rng, 0.578 mmol) was obtained in a similar manner to that of Example 24 by using 
2-amino-2-methyl-N-(4-qulnolyl)propylanriine (660 mg, 4.00 mmol) obtained by the method described in Reference 
example 30 Instead of 2-amlno-2-methyl-N-(2-qulnoxalinyl)propylamine, and by using tumaric acid instead of a 4 mol/ 
10 l solution of hydrogen chloride in 1 ,4-dIoxane. 
yield: 29% 

"»H NMR (DMSO-d 6 ) 8 (ppm): 8.39 (1H ( d, J = 5.8 Hz), 8.27 (1 H, d, J = 8.4 Hz), 7.80 (1H, d, J = 6.8 Hz), 7.67 (1 H, dd, 
J = 7.3, 6.8 Hz), 7.48 (1H, dd, J = 8.4, 7.3 Hz), 6.66 (1H, d, J = 5.8 Hz), 6.55 (2H, s), 4.75 (1H, dd, J = 6.5, 4.3 Hz), 
3.83-3,02 (8H, m), 2.27-1 .90 (4H, 
15 m), 1.12 (6H, s). 

APCIMS (m/z): 352 (M +- H) + 

Example 28: (S)-1-i2-Methyl-1-(2-pyrazlnylamlno)-2-propyiamino]acetyl-2'pyrrolidinecarbonltrile fumarate 
(Compound 216) 

20 

[0113] The title compound (217 mg, 0.519 mmol) was obtained in a similar manner to that of Example 24 by using 
2-amino-2-methyl-N-(2-pyrazinyl)propylamlne (664 mg, 4.00 mmol) obtained by the method described In Reference 
example 31 instead of 2-amino-2-methyl-N-(2-quinoxalinyl)propylamine, and by using tumaric acid Instead ot a 4 mol/ 
L solution of hydrogen chloride In 1 ,4-dloxane. 
25 yield: 26% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 8.00 (1H, d, J = 1.4 Hz), 7.86 (1H, dd, J = 2.8, 1.4 Hz), 7.61 (1H, d, J = 2.8 Hz), 6.94 
(1H, t ( J= 6.6 Hz), 6.58 (2H, s), 4.72 (1H, dd, J = 6.9, 4.2 Hz), 3.83-3.29 (7H, m), 2.26-1.90 (4H, m), 1.07 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

30 Example 29: (S)-1-[2-M ethyl -1-(5-nitro-2-pyridylam In o)-2-propylamino]acetyl-2-pyrrolidinecarbonitrile L-tartrate 
(Compound 217) 

[0114] 

35 (1 ) To a solution of 2-amlno-2-methyl-N-(5-nitro-2-pyrldyl) propylamine (1 .26 g, 6.00 mmol) obtained In the method 

described In Reference example 32 In THF (14 mL) was added (S)-1-bromoacetyl-2-pyrrolidlnecarbonltrile (434 
mg, 2.00 mmol) described in the U.S. Patent No. 6,011 ,155 at room temperature, and tha mixture was stirred at 
the same temperature for 4 hours. After the reaction mixture was added with chloroform, the organic layer was 
washed with water and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced 

40 pressure. The obtained residue was purified by silica gei column chromatography (chloroform/methanol= 1 00/0 

to 90/10) to obtain a free form of the title compound (489 mg, 1 .41 mmol). 

(2) To a solution of the free form (489 mg, 1.41 mmol) obtained In (1) In methanol (3 mL) was added L-tartarlc acid 
(212 mg, 1.41 mmol). The methanol was evaporated under reduced pressure. The obtained residue was washed 
with 2-propanol to obtain the title compound (606 mg. 1.22 mmol) as green crystals. 
45 yield: 61% 

1 H NMR (DMSO-d 6 ) 6 (ppm) : 8.87 (1H, d, J = 3.0 Hz), 8.18-8.03 (2H, m), 6.71 (1H, d, J = 9.2 Hz), 4.75 (1 H, dd, 
J = 6.8,4.3 Hz),4.16(2H,s), 3.66-3.40 (7H, m), 2.25-1 .91 (4H, m), 1.16(6H,S). 
APCIMS (m/z): 347 (M + H) + 

50 Example 30: (S)-1-[2-Methyl-1-(2-pyridylamino)-2-propylamino]acetyl-2-pyrrolidinecarbonitrile fumarate (Compound 
218) "■ 

[0115] The title compound (268 mg, 0.642 mmol) was obtained in a similar manner to that of Example 29 by using 
2-amlno-2-methyl-N-(2-pyrldyl)propylamlne (744 mg, 4.50 mmol)) obtained by the method described In Reference 
55 example 33 instead of 2-amino-2-methyl-N-(5-nitro-2-pyridyl)propylamine, and by using tumaric acid instead of L-tar- 
taric acid, 
yield: 43% 

1H NMR (DMSO-d 6 ) 5 (ppm): 7.91 (1 H, d, J = 5.1 Hz), 7.35 (1 H, dd, J = 7.0, 6.5 Hz), 6.56-6.43 (3H, m), 6.56 (2H, s), 
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4.74 (1H, dd, J = 6.7, 4.4 Hz), 3.55-3.28 (5H, m), 3.28 (2H, d, J = 5.2 Hz), 2.24-1 .87 (4H, m), 1 .10 (6H. s). 
APCIMS (m/z): 302 (M + H) + 

Example 31 : (S)- 1-[2-Methyl- 1-(5-trifluoromethyl-2-pyridylam 
fumarate (Compound 219) 

[0116] The title compound (548 mg, 1 .33 mmol) was obtained in a similar manner to that of Example 29 by using 
2-amino-2-methyl-N-(5-trtfluoromethyl-2-pyrldyl) propylamine (1 .05 g, 4.50 mmol) obtained by the method described 
in Reference example 34 Instead of 2-amlno-2-methyl-N-(5-nltro-2-pyridyl)propylamine, and by using fumarlc acid in- 
stead of L-tartar!c acid. 



1 H NMR (DMSO-d 6 ) 8 (ppm): 8.24 (1 H, d, J = 2.7 Hz), 7.62 (1 H, dd, J = 9.0, 2.7 Hz), 7.43 (1 H, t, J = 5,7 Hz), 6.70 (1 H, 
d, J = 9.0 Hz), 6.58 (2H, s), 4.73 (1 H, dd, J = 6.2, 4.9 Hz), 3.61-3.25 (5H, m), 3.37 (2H, d, J = 5.7 Hz), 2.17-1 .95 (4H, 
m), 1.09 (6H, s). 
APCIMS (m/z): 370 (M + H)+ 

Example32: (S)- 1-[1 -(3,5-Dichloro-2-pyrldylamino)-2 methyl 
(Compound 220) 

[0117] The title compound (475 mg, 0.977 mmol) was obtained in a similar manner to that of Example 29 by using 
2-amino-N-(3 ( 5-dlchloro-2-pyrldyl)-2-methylpropylamine (1 .05 g, 4.50 mmol) obtained by the method described In Ref- 
erence example 35 Instead of 2-amino-2-methyl-N-(5-nitro-2-pyridyl)propylamine, and by using fumaric acid Instead 
of L-tartaric acid. 



1 H NMR (DMSO-d 6 ) 5 (ppm): 7.98 (1H, d, J = 2.4 Hz), 7.83 (1H, d, J = 2.4 Hz), 6.58 (2H, s), 6.48 (1H, t, J = 5.4 Hz), 
4.77 (1H, dd, J = 6.5, 4.5 Hz), 3.68-3.21 (5H, m), 3.40 (2H, d, J = 5.4 Hz), 2.25-2.01 (4H, m), 1.10 (6H, s). 
APCIMS (m/z): 370 ( 35 CI 35 CIM + H) + , 372 (3«CI»CIM + H) + , 374 ( 37 CI 37 CIM +■ H)+ 

Example 33: (S)-1 -[1 -(5-Carbamoyl-2-pyridylamino)-2-methyl-2-propylamlno]acetyl-2-pyrrolldinecarbonltrlle 
(Compound 221) 

[0118] The title compound was obtained In a similar manner to that of Example 29 (1) by using 2-amino-N-(5-car- 
bamoyl-2-pyridyl)-2-methylpropylamine obtained by the method described in Reference example 36 Instead of 2-ami- 
n o-2-methyl-N-(5-nitro -2-pyridy!)p ropyl ami ne. 
yield: 43% 

1 H NMR (DMSO-d 6 ) 5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.80 (1H, dd, J = 8.9, 2.3 Hz), 7.08 (1H, brs), 7.01 (1H, br s), 
6.53 (2H, s), 4.73 (1 H, m), 3.82-3.27 (6H, m), 2.1 9-1 .81 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 345 (M + H) + 

Example 34: (S)-1-[1 -(3-Cyano-2-pyrazlnylamlno)-2-methyl-2-propylamlno]acetyl-2-pyrrolldlnecarbonltrlle fumarate 
(Compound 222) 

[01 19] The title compound (145 mg, 0.327 mmol) was obtained in a similar manner to that of Example 29 by using 
2-amino-N-(3-cyano-2-pyrazinyl)-2-methylpropylamine (860 mg, 4.50 mmol) obtained by the method described in Ref- 
erence example 37 Instead of 2-amlno-2-methyl-N-(5-nltro-2-pyridyl)propylamlne, and by using fumarlc acid Instead 
of L-tartarlc acid. 



1 H NMR (DMSO-d 6 ) 5 (ppm): 8.29 (1H, d, J = 2.4 Hz), 7.90 (1H, d, J = 2.4 Hz), 7.21 (1H, brs) t 6.60 (2H, s), 4.75 (1H, 
dd, J = 6.8, 4.3 Hz), 3.66-3.1 7 (7H, m), 2.24-2.04 (4H, m), 1 .09 (6H, s). 
APCIMS (m/z): 328 (M + H) + 

Example 35: (S)-1-{1-[5-(N,N-Dimethylaminocarbonyl)-2-pyridylamino]-2-methyl-2-propylamlno}acetyi- 
2-pyrrolidlnecarbonltrlle fumarate (Compound 223) 



(1)To a solution of 

2-amIno-N-[5-(N > N-dimethylamlnocarbonyl)-2-pyrldyl]-2-methylpropylamine (532 mg, 2.25 mmol) obtained by the 



yield: 89% 



yield: 65% 



yield: 22% 



[0120] 
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method described In Reference example 38 and basic atmlna (Merck, Aluminium oxide 90 active basic 0.063-0.200 
mm, 326 mg) In N,N-dimethylformamlde (10 mL) was added (S) - 1-bromoacetyl -2 -pyrrol! dlnecarbo nit rile (326 mg, 
1 .50 mmol) described In the U.S. Patent No. 6,011 ,155 at 0 °C, and the mixture was stirred at room temperature 
for 1.5 hours. After the reaction mixture was filtered using Celite as filtration aid, the reaction mixture was added 

5 with ethyl acetate. The organic layer was washed with water and dried over anhydrous magnesium sulfate. The 

solvent was evaporated under reduced pressure. The residue obtained was purified by silica gel column chroma- 
tography (chloroform/methanol=100/0to 90/10) to obtain a free form of the title compound (37.0 mg, 0.0993 mmol). 
(2) To a solution of the free compound (37.0 mg, 0.0993 mmol) obtained in (1) in methanol (1 mL) was added 
fumarlc acid (11 .5 mg, 0.0993 mmol). The methanol was evaporated under reduced pressure to obtain the title 

io compound (23.0 mg, 0.0471 mmol) as colorless crystals, 

yield: 3% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.08 (1 H, d, J = 2.2 Hz), 7.49 (1 H, dd, J = 8.6, 2.2 Hz), 7.09 (1 H, t, J = 6.2 Hz), 6.63 
(1H, d, J = 8.6 Hz), 6.57 (2H, s), 4.77 (1 H. dd, J = 7.0, 4.3 Hz), 3.80-3.20 (5H, m), 3.43 (2H, d, J = 6.2 Hz), 2.97 
(6H, s), 2.25-1.86 (4H, m), 1.18 (6H, s). 
T5 APCIMS (m/z): 373 (M + H) + 

Example 36: (S)-1 -[1 -(5-Chloro-2-pyridylamino)-2-methyl-2-propylamlno]acetyl-2-pyrrolidinecarbonltrile f umarate 
(Compound 224) 

20 [0121J The title compound (60,0 mg, 0.133 mmol) was obtained in a similar manner to that of Example 35 by using 
2-amino-N-(5-chloro-2-pyridyl)-2-methylpropylamine (163 mg, 0.816 mmol) obtained by the method described in Ref- 
erence example 39 instead of 2-amlno-N-[5-(N,N-dlmethylaminocarbonyl)-2-pyrldyl]-2-methylpropylamine. 
yield: 24% 

1H NMR (DMSO-d 6 ) 5 (ppm) : 7.92 (1H, d, J = 2.7 Hz), 7.45 (1 H, dd, J = 8.9 Hz, 2.7 Hz), 6.99 (1H, t, J = 5.1 Hz), 6.62 
25 (1H ( d, J = 8.9 Hz), 6.56 (2H, s), 4.78 (1H, dd, J = 6.2, 4.6 Hz), 3.82-3.25 (5H, m), 3.40 (2H, d, J = 5.1 Hz), 2.25-1.90 
(4H, m), 1.18 (6H. s) 

APCIMS (m/z): 336 ( 35 CIM + H) 4 , 338 ( 37 CIM + H) + 

Example 37: (S)-1-[2-Methyl-1-(2-pyrlmldlnylamino)-2-propylamino]acetyl-2-Pyrrolidinecarbonitrile fumarate 
30 (Compound 225) 

[0122] 

(1) To solution of 2-amlno-2-methyl-N- (2-pyrimldinyl)propylamine (374 mg, 2.25 mmol) obtained by the method 
35 described In Reference example 40 and potassium fluoride (50 weight % on Celite, 872 mg, 7.50 mmol) In N,N- 

dlmethylformamlde (6 mL) was added (S)-1 -bromoacetyl-2-pyrrolldlnecarbonltrlle (326 mg, 1 .50 mmol) described 
in the U.S. Patent No. 6,011 ,155 at 0 °C, and the mixture was stirred at the same temperature for 3 hours. After 
the reaction mixture was filtered using Celite as a filtration aid, the reaction mixture was added with ethyl acetate. 
The organic layer was washed with aqueous saturated sodium hydrogencarbonate solution, and dried over anhy- 
40 drous magnesium sulfate. The solvent was evaporated under reduced pressure. The obtained residue was purified 

by silica gel column chromatography (chloroform/methanol^ 1 00/0 to 90/1 0) to obtain a free form of the title com- 
pound (347 mg, 1 .96 mmol). 

(2) To a solution of the free compound (347 mg, 1 .96 mmol) obtained in (1) in methanol (3 mL) was added fumaric 
acid (227 mg, 1 .96 mmol). The methanol was evaporated under reduced pressure to obtain the title compound 

45 (359 mg, 0.858 mmol) as colorless crystals, 

yield: 57% 

1H NMR (DMSO-cy S (ppm): 7.35 (1 H, t, J = 6.4 Hz), 6.56 (2H, s), 6.44 (2H, d, J = 6.4 Hz), 4.74 (1 H, dd, J = 6.8, 
4.4 Hz), 3.65-3.16 (8H, m), 2.24-1.87 (4H, rn), 1.10 (6H, s). 
APCIMS (m/z): 303 (M + H) + 

50 

Example41:(S)-1-[2-Methyl-1-(2-thlazolylamlno)-2-propylamlno]acetyl-2-pyrrolldinecarbonltrllefumarate (Compound 
226) 

[01 23] The title compound (1 57 mg, 0.371 mmol) was obtained as a white solid In a similar manner to that of Example 
55 37 from 2-amino-2-methyl-N-(2-thiazo!yl) propylamine (410 mg, 2.40 mmol) obtained in Reference example 41 . 
yield: 15% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 6.98 (1 H, d, J = 3.8 Hz), 6.61 (1 H, d, J = 3.8 Hz), 6.56 (2H, s), 4.78 (1 H, dd, J = 6.5, 1 .9 
Hz), 3.79-3.33 (6H, m), 2.24-1.99 (4H, m), 1.18 (6H, s). 
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APCIMS (m/z) : 308 (M + H) + 

Example 42: (S)-1-[2-Methyl-1-(1 ,3 l 44hladlazol-2-ylamIno)-2-propy!amino]ac8tyl-2-pyrrolidinecarbonitrile fumarate 
(Compound 227) 

5 

[01 24] The title compound (730 mg, 1 ,72 mmol) was obtained as a white solid In a similar manner to that of Example 
37 from 2-amino-2-methyl-N-(1 ,3,4-thiadiazol-2-yl) propylamine (632 mg, 3.67 mmol) obtained in Reference example 
42. 

yield: 47% 

10 1H NMR (DMSO-d 6 ) 5 (ppm): 8.60 (1H, s), 6.57 (2H, s), 4.76 (1H, dd, J = 6.8, 4.3 Hz), 3.76-3.42 (6H, m), 2.22-2.02 
(4H, m), 1.24(61-1, s). 
APCIMS (m/z): 309 (M + H) + 

Example 43: (S)-1 -[1 -(5-Cyano-2-thlazolylamlno)-2-methyl-2-propyiamino]acetyl-2-pyrrolidlnecarbonltrlle fumarate 
15 (Compound 228) 

[0125] The title compound (872 mg, 1 .95 mmol) was obtained as a white solid In a similar manner to that of Example 
37from2-amino-N-(5-cyano-2-thiazolyl)-2-methylpropylamine(581 mg, 2.96 mmol) obtained In Reference example 43. 
yield: 66% 

20 1h NMR (DMSO-d 6 ) 5 (ppm): 7.86 (1 H, d, J = 2.7 Hz), 6.59 (2H, s), 4.74 (1H, dd, J = 6.8, 4.6 Hz), 3.61-3.37 (6H, m), 
2.20-2.01 (4H, m), 1.09 (6H, s). 
APCIMS (m/z): 333 (M + H) + 

Example 44: (S)-1-[2-Methyl-1-(4-phenyl-2-thlazolylamino)-2-propylamino]acetyl-2-pyrrolldinecarbonitrile fumarate 
25 (Compound 229) 

[0126] The title compound (1 .28 g, 0.257 mmol) was obtained as a white solid In a similar manner to that of Example 
37 from 2-amlno-2-methy!-N-(4-phenyl-2-thiazolyl) propylamine (741 mg, 3.00 mmol) obtained in Reference example 
44. 

30 yield: 86% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.82 (2H, d, J = 7.6 Hz), 7.56 (1H, m), 7.36 (2H, d, J = 7.6 Hz), 7.25 (1H, m), 7.01 (1H, 
s), 6.58 (2H, S), 4.66 (1 H, t, J = 5.4 Hz), 3.62-3.27 (6H, m), 2.09-1 .94 (4H, m), 1 .12 (6H, S). 
APCIMS (m/z): 384 (M + H) + 

35 Example 45: (S)-1 -{ 1 -[5-(N,N-Dimethylamlnosulfonyl)-4-methyl-2-thlazolylamlno]-2-methyl-2-propylamino)acetyl- 
2-pyrrolidinecarbonltriie fumarate (Compound 230) 

[0127] The title compound (745 mg, 1 .37 mmol) was obtained as a white solid in a similar manner to that of Example 
37 from 2-amino-N-[5-(N,N-dimethyl~4-methyl-2-thlazolyl-2-methylpropylamlne (645 mg, 2.21 mmol) obtained In Ref- 
40 erence example 45. 
yield: 62% 

1H NMR (DMSO-d 6 ) 8 (ppm): 8.43 (1 H, br s), 6.58 (2H, s), 4.76 (1H, dd ( J = 5.7, 4.3 Hz), 3.67-3.30 (6H, m), 2.67 (6H, 
s), 2.33 (3H, s), 2.07-1.98 (4H, m), 1.14 (6H, s). 
APCIMS (m/z): 429 (M + H) + 

45 

Example 46: (S)-1 -[2- Methyl- 1-(5-methyl-2-thlazolylamlno)-2-propylamino]acetyl-2-pyrrolidlnecarbonltrile fumarate 
(Compound 231) 

[0128] The title compound (378 mg, 0.865 mmol) was obtained as a white solid in a similar mannerto that of Example 
so 37 from 2-amino-2-methyl-N-(5-methyl-2-thiazolyl) propylamine (500 mg, 2.70 mmol) obtained in Reference example 
46. 

yield: 32% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 6.63 (1H, d, J = 1 .6 Hz), 6.56 (2H, s), 4.77 (1H, dd, J = 6.5, 4.6 Hz), 3.72-3.25 (6H, m), 
2.19-2.01 (4H, m), 2.19 (3H,s), 1.14 (6H,s). 
55 APCIMS (m/z): 322 (M + H)+ 
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Example 47: (S)- 1-[4-Methyl- l-(2-pyra2lnyl)-4-plperldylamino]acetyl-2-pyrrollclinecarbonItrile d I hydrochloride 
(Compound 232) 

[01 29] The title compound was obtained In a similar manner to that of Example 54 described later by using 4-amlno- 
5 4-methyM -{2-pyrazlnyl)piperidlne obtained In Reference example 47 Instead of 4-amlno-1 -(5-cyano-2-pyrldyl)-4-ethyl- 
plperidlne. 
yield: 25% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.13 (1H, brs), 9.05 (1H, brs), 8.40 (1H, d, J = 1.4 Hz), 8.16 (1H, dd, J = 2.7, 1.4 Hz), 
7.84 (1H, d, J = 1.4 Hz), 4.83 (1H, dd, J = 7.0, 4.3 Hz), 4.30 (2H, d, J = 13.5 Hz), 4.10-3.90 (2H, m), 3.70-3.60 (1H, 
10 m), 3.53 (2H, m), 3.15-3.00 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1.95-1.75 (4H, m), 1.44 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

Example 48: (S)-1 -[4-M ethyl -1-(2-pyrlmidinyl)-4-piperidy lam ino]acetyl-2-pyrrolidinecarbonitrile (Compound 233) 

is [0130] The title compound was obtained In a similar manner to that of Example 52 described later by using 4-amlno- 
4-methyl-1 -{2-pyrimldlnyl)piperidine obtained In Reference example 48 instead of 4-amino-4-methyl-1-(5-phenyl-2-py- 
ridyl)plperidine. 
yield: 29% 

1 H NMR (CDCI 3 ) 8 (ppm) : 8.28 (2H, d, J = 4.6 Hz), 6.44 (1H, t, J = 4.6 Hz), 4.78 (1H, d, J = 7.0 Hz), 3.95-3.75 (4H, 
20 m), 3.75-3.60 (1 H, m), 3.60-3.40 (1 H, m), 3.40 (2H, d, J = 1 .1 Hz), 2.40-2.05 (4H, m), 1 .70-1 .50 (5H, m), 1 .1 5 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

Example 49: (S)-1-[4-Methyl-1-(4-pyrimidinyl)-4-piper1dylamino]acetyl-2-pyrrolidinecarbonitrlle (Compound 234) 

25 [0131] The title compound was obtained in a similar manner to that of Example 52 described iater by using 4-amino- 
4-methyl-1-(4-pyrimidlnyl)plperidlne obtained In Reference example 49 Instead of 4-amino-4-methyl-1-(5-phenyl-2-py- 
rldyl)plperidlne. 
yield: 8% 

1H NMR (CDCI3) 5 (ppm): 8.57 (1H, d, J = 1.1 Hz), 8.16 (1H, d, J = 6.5 Hz), 6.49 (1 H, dd, J = 6.5, 1 .1 Hz), 4.78 (1H, 
30 d, J = 6.8 Hz), 3.85-3.40 (6H, m), 3.37 (2H, d, J = 1.6 Hz), 2.30-2.10 (4H, m), 1.60-1.40 (5H, m), 1 .14 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

Example 50: (S)-1-[4-Methyl-1-(5-trlfluoromethyl-2-pyrldyl)-4-piperidylamlno]acetyl - 2-pyrroHdinecarbonltrlle 
dlhydrochloride (Compound 235) 

35 

[0132] The title compound was obtained In a similar manner to that of Example 19 (3) and (4) by using 4-amlno- 
4-methyl-1-(5-trifluoromethyl-2-pyridyl)piperidine obtained in Reference example 50 instead of 4-amino-1 -(5-cyano- 
2-pyridyl)-4-methylpiperidlne, and by using N.N-dlmethylformamide as a solvent in the process of condensation with 
(S)-1-bromoacetyl-2-pyrrolldinecarbonltrile. 
40 1H NMR (DMSO-d 6 ) 8 (ppm): 9.09 (2H, br s), 8.41 (1 H, d, J = 2.7 Hz), 7.83 (1 H, dd, J = 9.2, 2.7 Hz), 7.04 (1H, d, J = 
9.2 Hz),4.83(1H,dd, J = 6.6, 4.2 Hz), 4.37 (2H, m), 4.15-3.90 (2H, m), 3.70-3.60 (1 H, m), 3.60-3.40 (2H, m), 3.15-2.95 
(2H, m), 2.25-2.10 (2H P m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.45 (3H, s). 
APCIMS (m/z): 395 (M + H) + 

45 Example 51 : (S)-1 -[1 -(5-Chloro-2-pyrldyl)-4-methyl-4-piperldylamlno]acetyl-2-pyrrolidlnecarbonitrile dlhydrochloride 
(Compound 236) 

[01331 

so (1) To solution of 4-amino-1-(5-chloro-2-pyridyl)- 4-methylpiperidine (310 mg, 1.37 mmol) obtained in Reference 

example 51 in acetonitrlle (10 mL) were added potassium fluoride (50 weight % on Cellte, 580 mg, 5.00 mmol) 
and (S)-1-bromoacetyl-2-pyrrolidlnecarbonitrile (217 mg, 1.00 mmol) described in the U.S. Patent No. 6,011 ,155 
under Ice-cooling, and the mlxture.was stirred at room temperature overnight. The reaction mixture was filtered 
and the filtrate was concentrated. The obtained residue was purified by silica gel column chromatography to obtain 

55 a free form of the title compound (362 mg, 1 .00 mmol). 

(2) To a solution of the free form obtained in (1 ) in 1 ,4-dioxane (10 mL) was added a 4 mol/L solution of hydrogen 
chloride in 1 ,4-dloxane (5 mL) under ice-cooling, and the mixture was stirred at room temperature for 1 0 minutes. 
The solvent was evaporated under reduced pressure. Crystallization from ethanol-dlethyl ether gave the title com- 
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pound (330 mg, 0.759 mmol) as colorless crystals, 
yield: 55% 

1 H NMR (DMSO-de) 5 (ppm): 9.06 (2H, br s), 8.11 (1H, d, J = 2.7 Hz), 7.65 (1H, dd, J = 9.2, 2.7 Hz), 6.97 (1H, d, 
J = 9.2 Hz), 4.63 (1H. dd, J = 7.0, 4.6 Hz), 4.21 (2H, m), 4.10-3.90 (2H, m), 3.75-3.65 (1H, m), 3.65-3.50 (2H, m), 
5 3.05-2.95 (2H, m), 2.24-2.10 (2H, m), 2.05-1.95 (2H, m), 1.90-1.75 (4H, m), 1.42 (3H, s). 

APCIMS (m/z): 362 (^CIM + H) + , 364 ( 37 CIM + H) + 

Example 52: (S)-1-[4-Methyl-1-(5-phenyh2-pyrldyl)-4-plperidylamino]acetyl-2-pyrrolldlnecar^ (Compound 237) 

to [0134] To a solution of 4-amino-4-methyl-1 -(5-phenyl-2-pyrldyl)plperidine (1 .25 g, 4.68 mmol) obtained in Reference 
example 53 In N,N-dlmethylformamlde (15 mL) was added (S)-1-bromoacetyl-2-pyrro!ldinecarbonitrile (326 mg, 1.50. 
mmol) described in the U.S. Patent No. 6,011 ,155, and the mixture was stirred at room temperature overnight. After 
the reaction mixture was concentrated, the obtained residue was purified by silica gel column chromatography. Crys- 
tallization from hexane-ethyl acetate gave the title compound (556 mg, 1 .38 mmol). 

is yield: 29% 

1H NMR <CDCI 3 ) 8 (ppm): 8.43 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 Hz), 7.53 (2H, d, J = 7.6 Hz), 7.41 (2H, 
dd, J = 7.6, 7.6 Hz), 7.30-7.27 (1 H, m), 6.73 (1 H, d, J = 8.9 Hz), 4.90 (1 H, d, J = 8.1 Hz), 3.80-3.50 (6H, m), 3.50-3.30 
(2H, m), 2.40-2.10 (4H,m), 1.80-1.50 (5H,m), 1.16 (3H,s). 
APCIMS (m/z): 404 (M + H) + 

20 

Example 53: (S)-1-[4-Methyl- 1 -(2-pyridyl)-4-piperldylamino]acetyl-2-pyrrolidinecarbonltrile dihydrochloride 
(Compound 238) 

[01 35] The title compound was obtained In a similar manner to that of Example 51 by using 4-amlno-4-methyl-1 -(2-py- 
25 ridyl)piperidine obtained in Reference example 52 instead of 4-amino-1-(5-chloro-2-pyridyl)-4-methylpiperidine > and 
by using N.N-dimethylformamide as a solvent in the process of condensation reaction with (S)- 1-bro mo acetyl -2- pyr- 
rol Id In ecarbonitrl I e. 
yield: 48% 

"»H NMR (DMSO-d 6 ) 8 (ppm): 9.26 (1 H, br s), 9.1 5 (1 H, br s), 8.1 0-7.90 (2H, m), 7.42 (1 H, d, J = 8.9 Hz), 6.97 (1 H, dd, 
30 J = 6.8, 6.8 Hz), 4.83 (1 H, dd, J = 7.0, 4.3 Hz), 4.38 (2H, d, J = 13.2 Hz), 4.1 5-3.88 (2H, m), 3.80-3.70 (1 H, m), 3.70-3.50 
(2H, m), 3.20-3.05 (2H, m), 2.25-2.10 (2H, m), 2.10-1.95 (2H, m), 1 .95-1 .80 (4H, m). 1 .45 (3H, s). 
APCIMS (m/z): 328 (M + H) + 

Example 54: (S)- 1 -[1 -(5-Cyano-2-pyridyl)-4-ethyl-4-piperidylamino]acetyl-2-pyrrolidinecarbonitrile dihydrochloride 
35 (Compound 239) 

[0136] 

(1) To a solution of 4-amlno-1-(5-cyano-2- pyridyl)-4-ethylplperldine (485 mg, 2.11 mmol) obtained In Reference 
40 example 54 In N.N-dlmethylfonnamlde (10 mL) were added cesium hydroxide monohydrate (177 mg, 1 .05 mmol) 

and (S)-1-bromoacetyl-2-pyrrolldlnecarbonltrlle (152 mg, 0.700 mmol) described In the U.S. Patent No. 6,01 1 ,1 55, 
and the mixture was stirred at room temperature for 4 hours. After the reaction mixture was concentrated, water 
was added to the reaction mixture, and the mixture was extracted with chloroform three times. The combined 
organic layer was washed with saturated brine, dried over anhydrous magnesium sulfate, and concentrated. The 
45 obtained residue was purified by slilca gel column chromatography to obtain a free form of the title compound (256 

mg, 0.700 mmol). 

(2) To a solution of the free form (256 mg, 0.700 mmol) obtained In (1) In THF (30 mL) was added a 4 mol/L solution 
of hydrogen chloride in 1 ,4-dioxane (2 mL) under Ice-cooling, and the mixture was stirred at room temperature for 
10 minutes. Diethyletherwas added to the reaction mixture, and the deposited precipitate was collected by filtration 

so to obtain the title compound (300 mg, 0.683 mmol) as colorless crystals, 

yield: 32% 

1H NMR (DMSO-de) 8 (ppm): 8.85 (2H, brs), 8.50 (1H, d, J = 2.2 Hz), 7.87 (1 H, dd, J = 8.9, 2,2 Hz), 6.97 (1H, d, 
J = 8.9 Hz), 4.83 (1 H, dd, J = 7.0, 4.9 Hz), 4.27 (2H, d, J = 14.0 Hz), 4,05-3.85 (2H, m), 3.80-3.70 (1 H, m), 3.70-3.50 
<2H, m), 3.25-3.05 (2H, m), 2.18 (2H, dd, J = 9.5, 6.5 Hz), 2.10-2.00 (2H, m), 1.95-1 .75 (6H, m), 0.91 (3H, t, J = 
55 7.2 Hz). 

APCIMS (m/z): 367 (M + H) + 
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Example 55: (S)- 1-[1-(5-Cyano-2-pyridyl)-4-phenyl-4-plperl^ di hydrochloride 

(Compound 240) 

[0137] The title compound was obtained In a similar manner to that of Example 54 by using 4-amlno-1 -(5-cyano- 
5 2-pyr!dyl)-4-phenylplperldine obtained In Reference example 55 Instead of 4-amino-1 -(5-cyano-2-pyridyl)-4-ethylpipe- 
ridlne. 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.51 (2H, br s), 8.49 (1 H. d, J = 2.2 Hz). 7.87 (1 H, dd, J = 9.2, 2.2 Hz), 7.75 (2H, d, J = 
7.3 Hz), 7.55-7.40 (3H, m), 6.98 (1H, d, J= 9.2 Hz), 4.68 (1H, dd, J = 6.2, 4.1 Hz), 4.44 (2H, d, J = 12.4 Hz), 3.75-3.65 
(2H, m), 3.60-3.40 (2H, m), 3.27 (1 H, m), 2.95-2.65 (4H, m), 2.30-2.15 (2H, m), 2.10-2.05 (2H, m), 2.00-1 .80 (2H, m). 
10 FABMS(m/z):416(M + 2H) + 

Example 56: (S)-1-[1 -(5-Methoxycarbonyl-2-pyrldylamlno)-2-methyl-2-propylamino] acetyl-2-pyrrolldinecarbonitrile 
fumarate (Compound 241) 

15 [0138] 

(1) To a solution of 2-amlno-N-(5-methoxycarbonyl-2-pyridyl)-2-methylpropylamlne (335 mg, 1.50 mmol) obtained 
In Reference example 56 and potassium fluoride (spray dried) (174 mg, 3.00 mmol) In N,N-dimethylformamlde (4 
mL) was added (S)-1 -bromoacetyl-2-pyrrolidinecarbonitrile (217 mg, 1 .00 mmol) described in the U.S. Patent No. 

20 6,01 1 ,1 55 at 0°C, and the mixture was stirred at the same temperature for 4 hours. After the reaction mixture was 

filtered with Celite as a filtration aid, ethyl acetate was added to the reaction mixture, and the organic layer was 
washed with aqueous saturated sodium hydrogencartoonate solution and dried over anhydrous magnesium sulfate. 
The solvent was evaporated under reduced pressure, and the obtained residue was purified by silica gel column 
chromatography (chloroform/methanol= 1 00/0 to 90/1 0) to obtain a free form of the title compound (301 mg, 0.837 

25 mmol), 

(2) To a solution of the free form (301 mg, 0.837 mmol) obtained In (1 ) in methanol (3 mL) was added f umaric acid 
(97.0 mg, 0.837 mmol). The methanol was evaporated under reduced pressure to obtain the title compound (332 
mg, 0.698 mmol) as colorless crystals. 

yield: 70% 

30 1H NMR (DMSO-d 6 ) 5 (ppm): 8.52 (1H, d, J = 2.2 Hz), 7.80 (1H, dd, J = 8.8, 2.2 Hz), 7.32 (1H, brs), 6.62 (1H, d, 

J = 8.8 Hz), 6.58 (2H, s), 4.72 (1H, dd, J = 6.2 Hz, 4.6 Hz), 3.76 (3H, s), 3.68-3.33 (7H, m), 2.27-1.93 (4H, m), 
1.09 (6H, s). 

APCIMS (m/z): 360 (M + H) + 

35 

Example 57: (S)-1-[2-Methyl-1-(5-methyl-2-pyridylamlno)-2-propylamino]acetyl-2-pyrrolldinecarbonitrlle fumarate 
(Compound 242) 

[0139] The title compound (265 mg, 0.614 mmol) was obtained in a similar manner to that of Example 56 by using 
to 2-amlno-2-methyl-N-(5-methyl-2-pyrldyl)propylamine (269 mg, 1 .50 mmol) obtained In Reference example 57 Instead 
of 2-amlno-N-(5-methoxycarbonyl-2-pyrldyl)-2-methylpropylamine. 
yield: 61% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.75 (1 H, d, J = 2.2 Hz), 7.22 (1 H, dd, J = 8.6, 2.2 Hz), 6.55 (2H, s), 6.50 (1 H, d, J = 8.6 
Hz), 6.30 (1H, t, J = 5.4 Hz), 4.75 (1 H. dd, J = 6.5, 4.6 Hz), 3.66-3.36 (5H, m), 3.27 (2H, d, J = 5.4 Hz), 2.18-1 .98 (4H, 
45 m), 2.08 (3H,s), 1.10 (6H,s). . 
APCIMS (m/z): 316(M + H) + 

Example 58: (S)-1-[1 -(5-lsopropyl-2-pyridylamino)-2-methyl-2-propylamino]acetyl-2-pyrrolldlnecarbonltrIle fumarate 
(Compound 243) 

50 

[0140] The title compound (66.0 mg, 0.142 mmol) was obtained In a similar manner to that of Example 56 by using 
2-amlno-N-(5-isopropyl-2-pyridyl)-2-methylpropylamine (74.0 mg, 0.357 mmol) obtained In Reference example 58 in- 
stead of 2-amlno-N-(5-methoxycanoonyl-2-pyridyl)-2-methylpropylamine. 
yield: 60% 

55 1H NMR (DMSO-d 6 ) 5 (ppm): 7.80 (1H, d, J = 2.3 Hz), 7.32 (1 H, dd, J = 8.6, 2.3 Hz), 6.55 (2H, s), 6.54 (1H, d, J = 8.6 
Hz), 6.43 (1H, brs), 4.77 (1H, dd, J = 6.8, 4.6 Hz), 3.74-3.37 (5H, m), 3.30 (2H, d, J = 3.2 Hz), 2.78-2.68 (1H, m), 
2.20-1 .94 (4H, m), 1 .15 (6H, d, J = 6.8 Hz), 1.14 (6H, s). 
APCIMS (m/z): 344 (M + H) + 
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Example 59: (S)-2-(2-Cyano-1-pyrrolldinyl)-N-[2-(5-nItro-2-pyrldylamlno)ethyl] acetamlde (Compound 301) 

[0141] To a solution of (S)-2-pyiTolldinecarbonftrlle hydrochloride (0.10 g, 0.75 mmol) known In the literature [Bull. 
Chem. Soc. Jpn. t 50, 1 956-1 960 (1 977)] In 1 ,4-dioxane (1 0 mL) were added potassium carbonate (0.22 g, 1 .66 mmol), 
5 potassium iodide (0.25 g, 1 .51 mmol), and 2-chloro-N-[2-(5-nitro-2-pyridylamlno)ethyl]acetamlde (0.23 g, 0.89 mmol) 
obtained In Reference example 18, and the mixture was heated with stirring at 80°C for 4 hours. After the reaction 
mixture was stand for cooling, saturated brine was added to the reaction mixture, and the mixture was extracted with 
chloroform, which was then dried over anhydrous sodium sulfate. 

[01 42] After the solvent was evaporated, the residue was purified by preparative thin layer chromatography to obtain 
10 the title compound (34.9 mg, 0.11 mmol). 
yield: 15% 

1 H NMR (CDCI 3 ) 8 (ppm): 9.00 (1 H, d, J = 2.6 Hz), 8.13 (1H, dd, J = 9.2, 2.6 Hz), 6.41 (1H, d, J = 9.2 Hz), 6.36 (1H, 
br), 4.89 (1H, m), 3.79-3.68 (2H, m), 3.66-3.55 (3H, m), 3.49-3.37 (1H, m), 3.31-3.1 9 (2H, m), 2.59 (1H. m), 2.19-2.06 
(2H, m), 1 .94-1 .75 (2H, m). APCIMS (m/z) : 31 7 (M - H) + 

15 

Example 60: (S)-1-[2-(3-Cyano-2-pyridylamino)ethoxy]acetyl-2-pyrrolldinecarbonitrile (Compound 302) 

[0143] To a solution of 2-(3-cyano-2-pyridylamino)ethanol (0.20 g, 1 .23 mmol) obtained by the method described In 
Reference example 14 in THF (1 0 mL) was added sodium hydride (60% dispersion in mineral oil, 98.2 mg, 2.46 mmol) 

20 under Ice-cooling, and the mixture was stirred at the same temperature for one hour. To the reaction mixture added 
dropwlse a solution of (S)-bromoacetyl-2-pyrrolldlnecarbonltrlle (265 mg, 1 .23 mmol) In THF (5 mL), and the mixture 
was stirred at the same temperature for 3 hours. A small amount of water was added to the reaction mixture, which 
was then extracted with methylene chloride, and dried over anhydrous sodium sulfate. The solvent was evaporated 
and the residue was purified by silica gel column chromatography to obtain the title compound (172 mg, 0.58 mmol). 

25 yield: 47% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.26 (1 H, dd, J = 4.9, 1 .8 Hz), 7.65 (1 H, dd, J = 7.6, 1 .8 Hz). 6.60 (1 H, dd, J = 7.6, 4.9 Hz), 
5.94 and 5.87 (1 H, br), 4.89 and 4.79 (1 H, m), 4.29 and 4.1 9 (2H, s), 3.83-3.71 (4H, m), 3.63 and 3.48 (2H, m), 2.39-2.02 
(4H, m). 

APCIMS (m/z): 300 (M + H)+ 

30 

Example 61: (S)-2-Cyano-N-[2-(5-nitro-2-pyridylamino)ethyl]- 1-pyrrolidinecarboxamide (Compound 303) 

[0144] To a solution of trlphosgene (81 mg, 0.27 mmol) in methylene chloride (5 mL) was added a solution of (S)- 
2-pyrrolldinecarbonitrlle hydrochloride (73 mg, 0.55 mmol) described above in methylene chloride (5 mL), then trlethyl- 

35 amine (0.15 mL, 1 .08 mmol). The mixture was stirred at the same temperature for 2.5 hours. To the reaction mixture 
was added commercially available 2-(2-amlnoethylamino)-5-nitropyrldlne (1 00 mg, 0.55 mmol) and trlethylamlne (0.1 5 
mL, 1 .08 mmol), and the mixture was stirred at room temperature for 4 hours. To the reaction mixture was added 
methanol and the solvent was evaporated. The residue was purified by silica gel column chromatography to obtain the 
title compound (148 mg, 0.49 mmol). 

40 yield: 89% 

1 H NMR (CDCI a + methanol-d 4 ) 5 (ppm): 8.94 (1H, d, J = 2.6 Hz), 8.14 (1H, dd, J = 9.2, 2.6 Hz), 6.52 (1H, d, J = 9.2 
Hz), 4.68 (1H, m), 3.55 (2H, t, J = 5.9 Hz), 3.46-3.35 (3H, m), 3.26 (1 H, m), 2.28-2.14 (4H, m). 
APCIMS (m/z): 305 (M + H) + 

Elemental analysis : Calcd. for C 13 H 16 N 6 0 3 (304.308): C, 51 .31 ; H, 5.30; N, 27.62. Found: C, 51 .07; H, 5.33; N, 27.47. 

45 

Example 62: (S)-2-Cyano-N-[2-(3-cyano-2-pyrldylamlno)ethyl]-1-pyrrolldlnecarboxamlde (Compound 304) 

[G145] 2-(3-Cyano-2-pyridyl)amlnoethylamInedlhydrochloride was obtained by the treatment described In Reference 
example 20 (2) with 3-cyano-2-(2-butoxycarbonylaminoethyl)aminopyridine (1 12 mg, 0.43 mmol) obtained in Reference 

so example 20 (1 ) as a starting material. To a suspension of the obtained 2-(3-cyano-2-pyridyl)aminoethylamine dihydro- 
chlorlde In methylene chloride (10 mL) were added trlethylamlne (0.29 mL, 2.08 mmol) and N.N-carbonyldllmldazole 
(55.2 mg, 0.34 mmol) under Ice-coollng. After stirring at the same temperature for 1 .5 hours, the mixture was added 
dropwlse to a mixed-solution of (S)-2-pyrrolldlnecarbonitrilehydrochloride (37.6 mg, 0.28 mmol) in methylene chloride 
(5 mL) and trlethylamlne (0.12 mL, 0.86 mmol) under Ice-coollng. The solution was stirred at room temperature over- 

55 night. After the reaction mixture was concentrated, the residue was purified by silica gel column chromatography to 
obtain the title compound (23.3 mg, 0.08 mmol). 
yield: 29% 

1H NMR (CDCI 3 )6 (ppm): 8.24 (1H, dd, J = 4.9, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 2.0 Hz), 6.63 (1H, dd, J = 7.6, 4.9 Hz), 
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5.85 (1H,br), 5.51 (1H, br), 4.75 (1H, m), 3.70 (2H, m), 3.55-3.51 (2H, m), 3.39 (1H, m), 3.24 (1H, m), 2.27-2.11 (4H,m). 
APCIMS (m/z): 285 (M + H) + 

Example 63: N-[2-(3-Cyano-2-pyrldylamino)ethyl]-1-pyrolidlnecarfeoxamide (Compound 305) 

[0146] The title compound was obtained In a similar manner to that of Example 62 by using pyrrolidine Instead of 
(S)-2-pyrrolidinecarbonitrile hydrochloride, 
yield: 11% 

1 H NMR (CDCI 3 ) 6 (ppm): 8.25 (1H, dd, J = 5.0, 2.0 Hz), 7.67 (1H, dd, J = 7.6, 2.0 Hz), 6.61 {1H, dd, J = 7.6, 5.0 Hz), 
3.67 (2H, m), 3.54-3.29 (6H, m), 1.95-1.87 (4H, m). 
APCIMS (m/z): 260 (M + H) + 

Example 64: (S)-2-Cyano-N-[3-(3-cyano-2-pyridylamino)propyl]-1-pyrrolidinecarboxamlde (Compound 306) 

[0147] The title compound was obtained in a similar manner to that of Example 62 by using 3-(3-cyano-2-pyridylaml- 
no)propylamlne dihydrochlorlde obtained by the method described in Reference example 21 Instead of 2-(3-cyano- 
2-pyridyl)amlnoethylamlne dihydrochlorlde. 
yield: 82% 

1 H NMR (CDCI3) 6 (ppm) : 8.23 (1 H, dd, J = 4.9, 1 .8 Hz), 7.64 (1 H, dd, J = 7.6, 1 .8 Hz), 6.59 (1 H, dd, J = 7.6, 4.9 Hz), 
5.77 (1H, t, J = 5.9 Hz), 5.63 (1H, t, J = 5.6 Hz), 4.78 (1H. m), 3.64 (2H, dt, J = 6.1, 5.9 Hz), 3.52 (1H, m), 3.40-3.24 
(3H, m), 2.32-2.15 (4H, m), 1.80 (2H, tt, J = 6.1, 6.1 Hz). 

Example 65: (S)- 1-[2-(2-Qulnoxalinecarboxamide)ethylamlno]acetyl-2-pyrrolldinecarbonltrile dihydrochlorlde 
(Compound 401) 

[Q146] 

(1) To a solution of N-(2-amlnoethyi)-2-quinoxallnecarboxamide (860 mg, 3.98 mmol) obtained by the method 
described In Reference example 59 In N,N-dimethylformam!de (1 0 mL) was added a solution of (S)-1 -bromoacetyl- 
2-pyrrolldlnecarbonltrlle (345 mg, 1 .59 mmol) described In the U.S. Patent No. 6,01 1 ,1 55 In N,N-dimethylformamlde 
(5 mL) at room temperature, and the mixture was stirred at the same temperature for 3 hours. After the solvent 
was evaporated under reduced pressure, chloroform was added to the residue. The organic layer was washed 
with water and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated under 
reduced pressure, and the obtained residue was purified by column chromatography (ch!oroform/methanol=8/1) 
to obtain a free form of the title compound (322 mg, 0.910 mmol). 

(2) To a solution of the free form (322 mg, 0.91 mmol) obtained In (1) In methanol (3 mL) was added a 4 mol/L 
solution of hydrogen chloride in 1 ,4-dioxane (0.68 mL, 2.73 mmol). The solvent was evaporated under reduced 
pressure, and the obtained residue was recrystallized from 2-propanol/ethanol to obtain the title compound (145 
mg, 0.340 mmol) as colorless crystals. 

yield: 21% 

1 H NMR (DMSO-d 5 ) 8 (ppm): 9.51 (1H, s), 9.38-9.30 (1 H, m), 8.24-8.20 (2H, m), 8.05-7.98 (2H, m), 4.85 (1H, dd, 
J = 5.7, 5.7 Hz), 4.17-4.07 (2H, m), 3.78-3.18 (6H, m), 2.26-1 .96 (4H, m). 
APCIMS (m/z): 353 (M + H) + 

Example 66: (S)-1-[2-(2-Furancarboxamlde)ethylamlno]acetyl-2-pyrrolldinecarbonitrlle hydrochloride (Compound 
402) 

[0149] The title compound was obtained In a similar manner to that of Example 65 by using N-(2-aminoethyl)-2-fur- 
ancarboxamide obtained in Reference example 60 instead of N-(2-aminoethyl)-2-quinoxalinecarboxamide. 
yield: 3% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.16 (1 H, brs), 8.68 (1 H, t, J = 5.8 Hz), 7.86 (1 H, d, J = 1 .4 Hz), 7.1 7 (1H, d, J = 3.2 Hz), 
6.64 (1H, dd, J = 3.2, 1 .4 Hz), 4.84 (1H, dd, J = 6.2, 4.9 Hz), 4.1 6-4.02 (2H, m), 3.65-3.41 (2H, m), 3.39-3.24 (2H, m), 
3.21-3.04 (2H, m), 2.23-1 .88 (4H, m). 
APCIMS (m/z): 291 (M + H) + 

Example 67: (S)-1-(2-Benzamidoethylamino)acetyl-2-pyrrolidinecarbonitrile hydrochloride (Compound 403) 

[0150] The title compound was obtained In a similar manner to that of Example 65 by using N-(2-amlnoethyl)benza- 
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mlde obtained In Reference example 61 Instead of N-(2-amlnoethyl)-2-qulnoxallnecarboxamlde. 
yield: 21% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.09 (1H, br s), 8.75-8.67 (1H, m), 7.89-7.86 (2H, m), 7.55-7.45 (3H, m), 4.84 (1H, dd, 
J « 5.5, 5.5 Hz), 4.17-4.01 (2H, m), 3.65-3.06 (6H, m), 2.25-1 .94 (4H, m). 
5 APCIMS (m/z): 301 (M + H) + 

Example 68: (S)-1-( 1-Benzoyl-4-piperidylamino)acetyl-2-pyrrolidinecarbonitrile hydrochloride (Compound 404) 

[0151] 

to 

(1) To a solution of 4-amino-1-benzoylpiperidlne (1 .20 g, 6.00 mmol) obtained by the method described In Refer- 
ence example 63 In N,N-dlmethylformamlde (15 ml_) was added cesium hydroxide monohydrate (504 mg, 3.00 
mmol) at room temperature, and the mixture was stirred at the same temperature for 5 minutes. Then, a solution 
of (S)-1 -bromoacetyl-2-pyrrolldlnecarbonltrlle (434 mg, 2.00 mmol) described in the U.S. Patent No. 6,011 ,155 in 

is N,N-dlmethylformamide (5 mL) was added to the mixture, which was stirred at the same temperature for 3 hours. 

After the solvent was evaporated under reduced pressure, chloroform was added to the residue. The organic layer 
was washed with water and saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evap- 
orated under reduced pressure, and the obtained residue was purified by column chromatography (chloroform/ 
methanol=8/1) to obtain a free form of the title compound (6B0 mg, 2.00 mmol). 

20 (2) To a solution of the free form (680 mg, 2.00 mmol) obtained In (1) In methanol (6 mL) was added a 4 mol/L 

solution of hydrogen chloride In 1,4-dioxane (1.50 mL, 6.00 mmol). The solvent was evaporated under reduced 
pressure, and the obtained residue was crystallized from 2-propanol/ethanol to obtain the title compound (180 mg, 
0.48 mmol) as colorless crystals, 
yield: 24% 

25 1h NMR (DMSO-d 6 ) 5 (ppm): 9.22 (1H, br s), 7.47-7.43 (3H, m), 7.38-7.33 (2H, m), 4.84 (1H, dd, J = 6.8. 4.6 Hz), 

4.01-3.99 (2H, m), 3.63-3.24 (7H, m), 2.24-1 .95 (6H, m), 1 .58-1 .34 (2H, m). 

APCIMS (m/z): 341 (M + H)+ 

30 Example 69: (S)-1-(1-Nlcotlnoyl-4-plper1dylamlno)acetyl-2-pyrrolidlnecarbonltrile hydrochloride (Compound 405) 

[0152] The title compound was obtained In a similar manner to that of Example 68 by using 4-amino-1-nlcotinoyl- 
piperldine obtained In Reference example 64 Instead of 4-amino-1-benzoylplperidine. 
yield: 69% 

35 1H NMR (DMSO-d 6 ) 5 (ppm): 9.34 (1 H, br s), 8.78 (1 H, dd, J = 5.1 , 1 .6 Hz), 8.74 (1 H, d, J = 1 .6 Hz), 8.07 (1 H, ddd, J 
= 7.8, 1 .6, 1 .6 Hz), 7.72 (1 H, dd, J = 7.8, 5.1 Hz), 4.85 (1 H, dd, J = 7.6, 5.1 Hz), 4.1 7-3.98 (2H, m), 3.65-3.36 (6H, m), 
3.24-3.06 (1 H, m),2,27-1 .94 (6H, m), 1 .74-1 .51 (2H, m). 
APCIMS (m/z): 342 (M + H) + 

40 Example 70: (S)-N-[2-(2-Cyano- 1 -pyrrolldlnylcarbonylmethylamlno)ethyl] benzenesulfonamlde methanesulfonate 
(Compound 406) 

[0153] 

45 (1) To a solution of N-(2-amlnoethyl)benzenesulfonamide (1 .20 g, 6.00 mmol) obtained by the method described 

In Reference example 62 In N,N-dlmethylformamlde (20 mL) was added (S)-1 •bromoacetyl-2-pyrrolIdlnecarbonl- 
trile (434 mg, 2.00 mmol) described In U.S. Patent No. 6,011 ,155 at room temperature, and the mixture was stirred 
at the same temperature for 24 hours. After the solvent was evaporated under reduced pressure, chloroform was 
added to the residue. The organic layer was washed with water and then with saturated brine, and dried over 

so anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and the obtained residue 

was purified by preparative thin layer chromatography (chloroform/methanol=8/1) to obtain a free form of. the title 
compound (480 mg, 1 .43 mmol). 

(2) To a solution of the free form obtained In (1) (480 mg, 1 .43 mmol) In methanol (3 mL) was added methanesulfonlc 
acid (138 mL, 2.15 mmol). The methanol was evaporated and the obtained residue was crystallized from THF and 

55 water to obtain the title compound (460 mg, 1 .06 mmol) as colorless crystals, 

yield: 53% 

1H NMR (DMSO-d 6 ) 8 (ppm) : 7.83-7.80 (2H, m), 7.69-7.60 (3H, m), 4.83 (1H, dd, J = 5.9, 5.9 Hz), 4.01-3.85 (2H, 
m), 3.63-3.29 (5H, m), 3.09-2.89 (2H, m), 2.59-2.49 (1H, m), 2.29 (3H, s), 2:25-1.93 (4H, m). 
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APCIMS (m/z): 337 (M + H) + 

Example 71 : (S)-1-(1-Benzenesutfonyl-4-plperldylamIno)acetyl-2-carbonttri!e methanesuifonate (Compound 407) 
s [0154] 

(1) To a solution of 4-amino-1-benzenesulfonylpiperidine (1 .44 g, 6.00 mmol) obtained in Reference example 65 
In N,N-dImethylformamIde (20 mL) was added (S)-1-bromoacetyl-2-pyrrolldlnecarbonltrile (434 mg, 2.00 mmolj 
described In the U.S. Patent No. 6,01 1 ,1 55 at room temperature, and the mixture was stirred at the same temper- 

io aturefor24 hours. After the solvent was evaporated under reduced pressure, chloroform was added to the resjdue. 

The organic layer was washed with water and saturated brine, and dried over anhydrous magnesium sulfate. The 
solvent was evaporated under reduced pressure and the obtained residue was purified. by preparative thin layer, 
chromatography (chlorofomVmethanol=8/1) to obtain a free form of the title compound (670 mg, i .78 mmol). 

(2) To a solution of the freecompound obtained In (1) (480 mg, 1 .78 mmol) In methanol (3 mL) was added metri- 
cs anesulfonlc acid (173 mL, 2.67 mmol). The methanol was evaporated and the obtained residue was crystallized 

from 2-propanol and ethanol to obtain the title compound (444 mg, 0.930 mmol) as colorless crystals, 
yield: 47% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.01 (1 H, br s), 7.77-7.63 (5H, m), 4.83 (1 H, dd, J = 5.9, 4.9 Hz), 3.99-3.94 (2H. m), 
3.75-3.61 (4H, m), 3.45-3.32 (2H, m), 3/1 4-2.97 (1 H, m), 2:34-2.02 (6H, m). 2.29 (3H, s). 1 .70-1 .56 (2H, m). 
20 APCIMS (m/z): 377 (M + H) + 

Example 72: (S)-1 -{1 -[5-(N,N-Dimethylaminosulfonyl)-2-pyr1dylamino]-2-methyl-2-propylamlno}acetyl- 
2-pyrrolidlnecarbonltrile (Compound 501) 

25 [0155] The title compound was obtained in a similar manner to that of Examplel by using 2-amino-N-[5-(N,N-dimeth- 
ylaminosulfonyl)-2-pyridyl]-2-methylpropylamine obtained by the method described in Reference example 66 instead 
of 2-(2-pyrazinylamlno)ethylamIne. 
yield: 71% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.42 (1H, d, J = 2.4 Hz), 7.64 (1H, dd, J = 8.9, 2.4 Hz), 6.49 (1H, d, J = 8.9 Hz), 6.01 (1H, 
30 br s), 4.75 (1H, d, J = 5.9 Hz), 3.62-3.56 (1H, m), 4.72-4.44 (1H, m), 3.39 (2H, d, J = 4.0 Hz), 2.76 (2H, s), 2.70.(6H, 
s), 2,31 -2.20 (4H, m), 1 .96 (1 H, br s), 1 .1 7 (6H, s). 
APCIMS (m/z): 409 (M + H) + 

Example 73: (S)-1 r[2-Methyl-1 -(5-piperldinosulfonyl-2-pyrldylamino)-2-propylamlno] acetyl-2-pyrrolidinecarbonitrile 
35 (Compound 502) 

[0156] The title compound was obtained in a similar mannerto that of Example 1 by using 2-amino-2-methyl-N-[5-(pip- 
erldlnosulfonyl)-2-pyrldyl]propylamlne obtained by the method described in Reference example 67 instead of 
2-(2-pyrazinylamlno)ethylamlne. 
40 yield: 79% 

1 H NMR (CDCIg) S (ppm): 8.41 (1 H, d, J = 2.4 Hz), 7.63 (1H, dd, J = 8.9, 2.4 Hz), 6.46 (1H, d, J = 8.9 Hz), 5.90 (1H, 
br s), 4.76-4.60 (1H, mj, 3.62-3.56 (1 H, m), 3.45-3.43 (1 H,.m), 3.38 (2H, d, J = 3.3 Hz), 3.31 (2H, br s), 3.00-2.96 (4H, 
m), 2.32-2.15 (4H, m), 1.82 (1H, brs), 1.69-1.61 (4H, m), 1.47-1.43 (2H, m), 1.17 (6H, s).. ' 
APCIMS (m/z): 449 (M + H) + 

Example 74: (S)-1-{2-MethylO-[5-(1,2,3,4-tetrahydrolsoqulnolln-2-ylsulfonyl)-2-pyridylamlno]-2-p 
2-pyrrolldinecarbonltrile fumarate (Compound 503) 

[0157] The title compound was obtained in a similar manner to that of Example 1 by using 2-amino-2-me- 
50 thyl-N-[5-(1 ^.S^-tetrahydroisoquinolin^-ylsulfonyO^-pyridyl] propylamine obtained by the method described in Ref- 
erence example 68 Instead of 2-(2-pyrazlnylamlno)ethylamlne.. * : 
yield; 50%. 

1 H NMR (DMSO-d 6 ) S (ppm) : 8.31 (1H, d, J - 2*3 Hz), 7.98 (1H, dd, J = 8.9, 2.3 Hz), 7.6,7-7.13 (4H, m), 6.98 (1H, d, 
J = 8.9 Hz), 6.61 (2H, s), 4.72 (1 H, m), 4.12 (2H, s), 3.68-3.21 (6H, m), 2.84 (2H, t, J = 5.6 Hz), 2.21-1 .96 (4H, m), 1 .15 
55 (6H ( s). . . 

APCIMS (m/z): 497 (M + H) + 
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Example 75-1 to 16: 

[0158] Compounds 504, 505, 506, 511, 512, 513, 519, 520, 521, 522, 523, and 533 to 537 were obtained by the 
following method. 

(1 ) In a reaction bottle, 2-chloropyrldine-5-sulfonylchloride (252 mg, 1 .2 mmol) described in WO 98/40332, triethyl- 
amlne (167 u. L, 1.2 mmol), a corresponding amine (I.Bmmol) were mixed with THF (3 mL), and the mixture was 
stirred at room temperature for 2 days. To the reaction mixture was added BloRad (registered trademark) AG 1 -X8 
resin (522 mg), and the mixture was stirred for 5 minutes. After filtration, the resin was rinsed with chloroform, and 
the solvent was evaporated. Chloroform (4.8 mL)was added to the obtained residue, then polystyrenecarbonylchlo- 
rlde (2 to 3 mmol/g, 276 mg) and poly(4-vinyIpyrldlne) (264 mg) was added. The mixture was stirred overnight. 
After consumption of the starting material was confirmed by thin layer chromatography (TLC), the resin was col- 
lected by filtration and the resulting resin [poly(4-vinylpyridine)J was rinsed with methanol (2.4 mL) and chloroform 
(2.4 mL). The solvent was evaporated to obtain the corresponding 2-chloro-5-substltuted amlnosulfonylpyridine 
derivative. 

(2) To the pyridine derivative obtained above were added 1 ,4-dioxane (5.04 mL), 1 ,2-dlamlno2-methylpropane (2.4 
mL 1 .4 mmol), and potassium carbonate (783 mg, 1 .2 mmol), and the mixture was stirred at 1 00 °C for 2 days. 
After a consumption of the starting material was confirmed by TLC, insoluble solids were filtered and rinsed with 
methanol (3.6 mL) and chloroform (3.6 mL). Then the solvent was evaporated. Chloroform (4.8 mL), then formyl- 
poiystyrene (1 to 2 mmol/g, 465 mg) was added, and the mixture was stirred two overnights. The resin was removed 
by filtration and the solution was concentrated to obtain an amine as a yellow solid or oil. 

(3) The amine obtained above was weighed and dissolved In N,N-dlmethylformamlde (0.25 mol/L). To the solution 
was added (S)-1 -bromoacetyl-2-pyrrolldlnecarbonItrlle (0.5 equivalent) described in the U.S. Patent No. 6,01 1 ,1 55 
under Ice-cooling, and the mixture was stirred at the same temperature for 1 hour. After the reaction mixture was 
concentrated, the obtained residue was purified by silica gel column chromatography (chloroform/methano!=95/5) 
to obtain each of Compounds 504, 505, 506, 511, 513, 519, and 533 to 537 or each of free forms of Compounds 
512, 520, 521, 522, and 523. 

[0159J Compound 512, 520, 521 , 522, 523 

(4) To a solution of the free form of each Compounds obtained in (3) in THF (2-3 mL) was added fumaric acid (1 
equivalent), and the mixture was stirred at room temperature for 10 minutes. The solvent was evaporated under 
reduced pressure, and the obtained residue was crystallized from ethanol-ethyl acetate to obtain 

Compound 512,520, 521, 522, and 523. 



Compound number 


Compound name 


yield (%) 


504 


(S)-1-{1-[5-(N,N-Diethylaminosulfonyl)-2-pyridylamino]-2-methyl 
•2-propylamlno)acetyl-2-pynrolldlnecarbonltrile 


32 


505 


(S)- 1 -[1 -(5-N-Allyl-N-methylsulfonyl-2-pyridylamino)-2-methylr2-propyIamino] 
acetyl-2-pyrrolidinecarbonitrile 


81 


506 


(S)-1-{2-Methyl-1 -[5-(3-pyrrolin-1-ylsulfonyl)-2-pyridylamino]-2-propylamino} 
acetyl-2-pyrrolidinecarbonitrlle 


30 


511 


(S)-1-{1-[5-(N-lsopropyl-N-methylaminosulfonyl)-2-pyridylamino]-2-methyl- 
2-propylamino}acetyl-2-pyrrolidinecarbonitrile 


76 


512 


(S)-H2-Methyl-1 -[5-(4-methylpiperara2in-1-ylsulfonyl)-2-pyridylamino]- 
2-propylamlno}acetyl-2-pyrrolld!necarbonltrlle fumarate 


51 


513 


(S)-1-{ 1-[5-(N-Ethyl-N-methylaminosulfonyl)-2-pyridylamino]-2-methyl- 
2-propylamino}acetyl-2-pyrralidinecarbonitrile 


94 


519 


(S)-1-{2-Methyl-1 -[5-(N-propylaminosulfonyl)-2-pyridylaminol-2-propylamino} 
acetyl-2 -pyrrol id inecarbonitrlle 


19 


520 


(S)-1-{1-[5-(N-Cyclopropylmethylaminosulfonyl)-2-pyridylamino]-2-methyl- 
2-propylamino}acetyl-2-pyrrolidinecarbonitrile fumarate 


57 



51 
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(continued) 



oornpouriu numuci 




y leiu ^ /o) 


521 


(S)-HH5-[N-(2-Methoxyethyl)aminosui1onyl]-2-py^ 

upy leu ill! lU/aUtiiy i U1IUII itK^ai UUill LI lie lUiilalcutf 


40 


522 


(S)-1-{1 -[5-(N-Cyclopentylarninosulfonyl)-2-pyridylarnino]-2-methyl- 
&-propyLaminO/3C6iyi-^-pyrruiiai^ lumaraie 


61 


523 


(S)- 1 -{1 -[5- (N -tert-Buty lam in osulfony I) -2-pyridy lam in o]-2- methyl- 
£-propyiamino)aceiyr£-pyrroiiainecarijoniiriie lumaraie 


91 


533 


(S)-1-[1-(5-N-Cyclohexyl-N-methylsulfonyl-2-pyridylamino)-2-methyI- 

c. jj i ufjy Ian i ii i vjj o.L»dy i t jjy i 1 vjiiuii icloi uu i iiu lie 


27 


534 


(S)-1-[2-Methyl- 1 -(5-N-methyl-N-phenylsulfonyk2-pyrldylamlno)- 
2-propy lam In o)acety I-2 -pyrrol Idlnecarbo nltrl le 


45 


535 


(S)-1-[2-Methyl-1-(5-N-methyl-N-phenethylsulfonyl-2-pyridylamino)- . 
2-propylamino]acetyl-2-pyrrolidinecarbonitrile 


53 


536 


(S)- 1 -{2-Methyl- 1 -[5-N -(4-methoxyph enyl)-N- methyls u If onyl-2-pyridy laml no]- 
2-propylamlno}acetyl-2-pyrrolldlnecarbonltrIle 


22 


537 


(S)-1-{2-Methyl-1 -[5-N-(2-methoxyethyl)-N-methylsulfonyl-2-pyridylamino]- 
2-propylamino}acetyl-2-pyrrolidinecarbonitrile 


78 



Compound Data 


Compound number 


MS 


NMR 


504 


APCIMS (m/2): 437 (M + H) + 


1 H NMR (CDCI 3 ) 8 (ppm) : 8.47 (1 H, d, J = 2.3 Hz), 7.67 
(1H, dd, J = 8.9, 2.3 Hz), 6.52 (1H, d, J = 8.9 Hz), 6.08 
(1H,brs), 4.71 (1H,m), 3.64-3.41 (6H,m),3.21 (4H, q, J 
= 7.2 Hz), 2.31-2.04 (4H, m), 1.24 (6H, s), 1.15 (6H, t, J 
= 7.2 Hz). 


505 


APCIMS (m/2): 435 (M + H) + 


1H NMR (CDCI3) 6 (ppm): 8.44 (1H, d, J = 2.3 Hz), 7.65 
(1H, dd, J = 8.9, 2.3 Hz), 6.45 (1 H, d, J = 8.9 Hz), 5.91 
(1H, brs), 5.91-5.67 (1H, m), 5.22 (1H, dd, J = 6.2, 1.3 
Hz), 5.18 (1 H, t, J = 1 .3 Hz), 4.77-4.74 (1 H, m), 3.62 (2H, 
d, J = 6.3 Hz), 3.61-3.28 (6H, m), 2.66 (3H, s), 2.32-2.18 
(4H, m), 1.16 (6H, s). 


506 


APCIMS (m/z): 433 (M + H) + 


1H NMR (CDCI3) 6 (ppm) : 8.49 (1H, d, J = 2.3 Hz), 7.70 
(1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J = 8.9 Hz), 5.91 
(1H, brs), 5.67 (2H, s), 4.73 (1H, m), 3.61-3.19 (6H, m), 
2.32-2.14 (4H, m), 1.81-1.79 (4H,m), 1.16 (6H,s). 


511 


FABMS (m/z): 437 (M 1H + H)+ 


NMR (CDCI3) 8 (ppm) : 8.46 (1 H, d, J = 2.3 Hz), 7.66 (1 H, 
dd, J = 8.9-, 2.3 Hz), 6.45 (1 H, d, J = 8.9 Hz), 5.84 (1 H, 
m), 4.75 (1H, m), 4.19 (1H, m), 3.61-3.28 (6H, m), 2.68 
(3H, s), 2.32-2.1 5 (4H, m), 1 .1 6 (6H, s), 1 .04 (3H, s), 1 .01 
(3H, s). 


512 


FABMS (m/Z): 464 (M ^H + H) + 


NMR (DMSO-d 6 ) 8 (ppm): 8.21 (1H, d, J = 2.3 Hz), 7.58 
(1H, dd, J •= 8.9, 2.3 Hz), 6.70 (1H, d, J = 
8.9 Hz), 6.04 (2H, s), 4.73 (1 H, m), 3.62-3.44 (6H, m), 2.35 
(4H, brs), 2.35 (4H, brs), 1 .65-1.53 (m, 7H), 1.13 (6H, s). 
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(continued) 



Compound Data 


Compound number 


MS 


NMR 


513 


APCIMS (m/z): 423 (M + H)+ 


1 H NMR (CDCI 3 ) 5 (ppm) : 8.44 (1H, d, J = 2.3 Hz), 7.65 
(1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J = 8.9 Hz), 5.85 
(1 H, br s), 4.75 (1 H, m), 3.64-3.29 (6H, m), 3.08 (2H, q, J 
= 7.2), 2.71 (3H, s). 2.33-2.18 (4H, m), 1 .16 (6H, s), 1.15 
(3H, t, J = 7.2 Hz). 


519 


APCIMS (m/z): 423 (M + H)+ 


1 H NMR (CDCI 3 ) 6 (ppm) : 8.50 (1 H, d, J = 2.3 Hz), 7.71 
(1H, dd, J » 8.9, 2.3 Hz), 6.51 (1H, d, J = 8.9 Hz), 6.01 
(1H, brs), 4.74 (1H, m), 3.64-3.33 (6H, m), 2.9.1 (2H, q, 
J = 6.9. Hz), 2.32-2.17 (4H, m), 1.51 (2H, q, J = 7.2 Hz), 
1 .22 (6H, s), 0.89 (3H, t, J = 7.2 Hz). 


520 


APCIMS (m/2): 435 (M + H)+ 


1 H NMR (DMSO-d 6 ) 8 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 
7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.47 (2H, m), 6.66 (1H, d, 
J = 8.9 Hz), 6.52 (2H, s), 4.71 (1 H, m), 3.47-3.38 (6H, m), 
2.59 (2H, m, J = 6.3 Hz), 2.14-2.00 (4H, m), 1 .18 (6H, s), 
0.77 (1H, m), 0.33 (2H, m), 0.05 (2H, m). 


521 


FABMS (m/z): 439 (M + H) + 


1 H NMR (DMSO-d 6 ) 8 (ppm) : 8.32 (1H, d, J = 2.3 Hz), 
7.67 (1H, dd, J = 8.9, 2.3 Hz), 7.44 (1H, m), 7.25 (1H, br 
s), 6.73 (1 H, d, J = 8.9 Hz), 6.56 (2H, s), 4.77 (1 H, m), 
3.68-3.23 (8H, m), 2.95 (3H, s), 2.91 (2H, m), 2.25-2.06 
(4H,m), 1.10 (6H,s). 


522 


FABMS (m/z) : 449 (M+ H) + 


1 H NMR (free form, DMSO-d 6 ) 5 (ppm): 8.49 (1H, d, J = 
2.3 Hz), 7.70 (1 H, dd, J = 8.9, 2.3 Hz), 7.29 (1 H, m), 7.16 
(1 H, br s), 6.57 (1 H ( d, J = 8.9 Hz), 6.02 (1 H , br s), 4.77 
(1 H, br s), 4.47 (1 H, s), 3.78-3.44 (6H, m), 2.32-2.1 2 (4H, 
m), 1.85-1.33 (8H,m), 1.36 (3H, s), 1.32 (3H,S). 


523 


FABMS (m/z): 437 (M+H) + 


1H NMR (DMSO-d 6 ) 8 (ppm): 8.29 (1H, d, J = 2.3 Hz), 
7.65 (1 H, dd, J = 8.9, 2.3 Hz), 7.44 (1 H, br s), 6.65 (1 H, 
d, J = 8.9 Hz), 6.55 (2H, s), 4.74 (1H, m), 3.72-3.35 (6H, 
m), 2.25-1 .97 (4H, m), 1.15 (6H, s), 1 .11 (9H, s). 


533 


APCIMS (m/z): 477 (M + H)+ 


1H NMR (CDCI3) 8 (ppm): 8.45 (1H, d, J = 2.3 Hz), 7.65 
(1H, dd, J = 8.9, 2.3 Hz), 6.45 (1H, d, J = 8.9 Hz), 5.89 
(1 H, br s), 4.74 (1 H, m), 3.73-3.26 (6H, m), 2.71 (3H, s), 
2.33-2.10 (4H, m), 2.00 (1H, br s), 1.75-1.22 (10H, m), 
1.16 (6H, s). 


534 


APCIMS (m/z): 471 (M + H) + 


1 H NMR (CDCI3) 5 (ppm): 8.26 (1H, d, J = 2.3 Hz), 
7.35-7.15 (6H, m), 6.35 (1H, d, J = 8.5 Hz), 5.88 (1H, br 
s), 4.75 (1 H, m), 3.61 -3.27 (6H, rh), 2.67 (3H, s), 3.33-2. 16 
(4H, m), 1.16 (6H, s). 


535 


APCIMS (m/z): 499 (M + H)+ 


1 H NMR (CDCI3) 5 (ppm): 8.42 (1H, d, J = 2.3 Hz), 7.57 
(1 H, dd, J = 8.9, 2.3 Hz), 7.32-7.56 (5H, m), 6.43 (1 H, d, 
J = 8.9 Hz), 5.96 (1H, brs), 4.73 (1H, m), 3.60-3.21 (8H, 
m), 2.85 (2H, m), 2.74 (3H, s), 2.30-2.07 (4H, m), 1.15 
(6H, s). 


536 


APCIMS (m/z): 501 (M + H) + 


1H NMR (CDCI3) 8 (ppm): 8.22 (1 H, s), 7.34 (1H, dd, J = 
8.9, 2.3 Hz), 7.05 (2H, d, J = 9.0 Hz), 6.81 (2H, d, J = 9.0 
Hz), 6.39 (1 H, d, J = 8.9 Hz), 6. 11 (1 H, brs), 4.73 (1 H, m), 
3.79 (3H, s), 3.74-3.27 <6H, m), 3.12 (3H, s), 2.30-2.17 
(4H, m), 1.16 (6H, s). 
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(continued) 



Compound Data 


Compound number 


MS 


NMR 


537 


APCIMS (m/z): 453 (M+- H) + 


1 H NMR (CDCI 3 ) 5 (ppm): 8.44 (1 H, d, J = 2.3 Hz), 7.65 
(1 H, dd, J = 8.9, 2.3 Hz), 6.45 (1 H, d, J = 8.9 Hz), 5.87 
(1 H, br s), 4.75 (1 H, m), 3.55 (2H, t, J = 5.6 Hz), 3.64-3.28 
(6H, m), 3.33 (3H, s), 3.20 (2H, t, J = 5.6 Hz), 2.82 (3H, 
s), 2.33-2,20 (4H, m), 1 .16 (6H ( s). 



Example 76: (S)- 1-[2-Methyl-1-(5-morphol(nosulfonyl-2-pyrldylamIno)-2-propylamlno] acetyl -2-pyrrolIdinecarb on Itrile 
(Compound 507) 



[0160] The title compound (296 mg) was obtained In a similar manner to that ot Example 37 by using 2-amlno- 
2-methyl-N-(5-morphollnosulfonyl-2-pyridyr) propylamine (285mg, 0.908 mmol) obtained In Reference example 69-1 
Instead ot 2-amino-2-methy!-N-(2-pyrimldyl)propylamine. 
yield: 72% 

1 H NMR (CDCI3) 5 (ppm): 8.39 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 8.9, 2.6 Hz), 6.52 (1H, d, J = 8.9 Hz), 6.21 (1H, 
br t, J = 5.3 Hz), 4.75-4,73 (1H, m), 3.76-3.72 (4H, m), 3.69-3.32 (6H, m), 3.00-2.97 (4H, m), 2.31-2.17 (4H, m), 1.17 
(6H, s). 

APCIMS (m/z): 451 (M + H)+ 

Example 77: (S)- 1-{2-Methyl- 1-[5-(N-methyl-O-methylhydroxyamlnosulfony0-2-pyrldylamlno]-2-propyiamino)acetyl- 
2-pyrrolidlnecarbonltrlle (Compound 508) 

[0161] The title compound (180 mg) was obtained (n a similar manner to that ot Example 37 by using 2-amlno- 
2-methyl-N-[5-(N-methyl-0-methyl-sulfonyl)-2-pyridyl]propylamine (1 60mg, 0.556 mmol) obtained in Reference exam- 
ple 70 Instead of 2-amlno-2-methyl-N-(2-pyrimldyl)propylamlne. 
yield: 77% 

1 H NMR (CDCl 3 ) 8 (ppm): 8.44 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 Hz), 6.53 (1H, d, J = 8.9 Hz), 6.36 (1H, 
br s), 4.75-4.72 (1H, m), 3.78 (3H, s), 3.59-3.32 (6H, m), 2.78 (3H, s), 2.30-2.19 (4H, m), 1 .17 (6H, s). 
APCIMS (m/z) : 425 (M + H) + 

Example 78: (S)-1 -{1 -[5-(N-cyclopropyl-N-methylamlnosuifonyl)-2-pyridylamIno]-2-methyl-2-propylamlno)acetyl- 
2-pyrrolIdlnecarbonltrlIe (Compound 509) 

[0162] The title compound (290 mg) was obtained in a similar mannerto that of Example 37 by using 2-amino-N-[5-(N- 
cyclopropyl-N-methylaminosulfonyl)-2-pyridyl]-2-methylpropylamine (270 mg, 0.906 mmol) obtained In Reference ex- 
ample 71 Instead of 2-amlno-2-methyl-N-(2-pyrimldyl)propylamlne. 
yield: 74% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.47 (1H, d, J = 2.3 Hz), 7.69 (1H, dd, J = 8.9, 2.3 Hz), 6.53 (1H, d, J = 8.9 Hz), 6.22 (1H, 
br s), 4.75-4.72 (1H, m), 3.59-3.34 (6H, m), 2.74 (3H, s), 2.27-2.18 (4H, m), 1.87-1 .82 (1H, m), 1.17 (6H, s), 0.88-0.82 
(2H,m), 0.73-0.66 (2H,m). 
APCIMS (m/z): 435 (M + H) + 

Example 79: (S)-1-{2-Methyl-1-[5-(1,3-thlazolidln-3-ylsulfonyl)-2-pyrldylamlno]-2-propylamino}acetyl- 
2-pyrrolldinecarbonltrlle (Compound 510) 

[0163] The title compound (88 mg) was obtained in a similar manner to that of Example 37 by using 2-amlno-2-me- 
thyl-N-[5-(1,3-thiazolidin-3-ylsulfonyl)-2-pyridyl] propylamine (165 mg, 0.522 mmol) obtained in Reference example 
69-2 instead of 2-amlno-2-methyi-N-(2-pyrlmldyl)propylamine. 
yield: 37% 

1 H NMR (CDCI3) 6 (ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 6.49 (1H, d, J = 8.9 Hz), 6.14 (1H, 
br s), 4.75-4.73 (1H, m), 4.42 (2H, s), 3.61 (2H, t, J = 6.3 Hz), 3.48-3.32 (6H, m), 2.80 (2H, t, J = 6.3 Hz), 2.32-2.01 
(4H,m),1.18(6H,s). 
APCIMS (m/z): 453 (M + H) + 
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Example 80: (S)-1-{1-(5KN-(2-Hydroxyethyl)-N-methylamlnosulfonyl]-2-pyrldylamlno) -2-methyl-2-propylamlno} 
acetyl-2 -pyrrol id Inecarbonitrile (Compound 514) 

[0164] The title compound (160 mg) was obtained In a similar manner to that of Example 37 by using 2-amlno-N- 
{5-[N-(2-hydroxyethyl)-N-methylamlnosulfonyl]-2-pyrldyl)-2-methylpropyl amine (300 mg, 0.993 mmol) obtained In Ref- 
erence example 72 Instead of 2-amlno-2-methyl-N«(2-pyrimldyl)propylamlne. 
yield: 42% 

1 H NMR, (CDCI 3 ) 8 (ppm): 8.43 (1H, d, J = 2.0 Hz), 7.65 (1H, dd, J = 8.9, 2.0 Hz), 6.52 (1 H, d, J - 8.9 Hz), 6.15 (1H, 
br t, J = 5.1 Hz), 4.75-4.73 (1H, m), 3.74 (2H, t, J = 5.3 Hz), 3.64-3.33 (6H, m), 3.14 (2H, t, J = 5.3 Hz), 2.80 (3H, s), 
2.36-2.1 0 (4H, m), 1 .1 8 (6H, s). 
APCIMS (m/z): 439 (M + H) + 

Example 81 : (S)- 1-{1-[5-(N-Cyanomethyl-N-methyiaminosultonyl)-2-pyridylamino]-2-methyl-2-propylamino}acetyl- 
2-pyrrolidinecarbonltrile (Compound 515) 

[0165] The title compound (1 80 mg) was obtained In aslmilarmannerto that of Example 37 by using 2-amino-N-[5-(N- 
cyanomethyl-N-methyl aminosuifonyl)-2-pyrldyl]-2-methylpropy lamina (300 mg, 0.993 mmol) obtained In Reference 
example 73 Instead of 2-amlno-2-methyl-N-(2-pyrimidyl)propylamlne. 
yield: 55% 

1 H NMR (CDCf 3 ) 5 (ppm) : 8.48 (1H, d, J = 2.6 Hz), 7.66 (1 H, dd, J = 8.9, 2.6 Hz), 6.54 (1H, d, J = 8.9 Hz), 6.25 (1H, 
br t, J = 5.0 Hz), 4.75-4.73 (1H, m), 4.17 (2H, s), 3.62-3.56 (1H, m), 3.48-3.35 (5H, m), 2.88 (3H, s), 2.33-2.12 (4H, 
m), 1.18 (6H, s). 
FABMS (m/z) : 434 (M + H) + 

Example 82: (S) -1-{1- [5-(N -Benzyl aminos u If onyl)-2-pyridy I ami no]-2- methyl -2-p ropy lamino}acety I - 
2-pyrrolldinecarbonltrlle fumarate (Compound 516) 

[0166] The title compound was obtained in a similar manner to that of Example 1 by using 2-amino-N-[5-(N-ben- 
zylaminosulfonyl)-2-pyridyl]-2-methylpropylamine obtained by the method described in Reference example 74 Instead 
of 2-(2-pyrazinylamino)ethylamlne l and by using fumarlc acid Instead of methanesulfonlc acid in the preparation of a 
salt. 

yield: 77% 

*»H NMR (DMSO-d 6 ) 5 (ppm) : 8.38 (1H, d, J = 2.3 Hz), 7.90 (1H, brs), 7.65 (1H, dd, J = 8.9, 2.3 Hz), 7.46 (1H, br s), 
7.26 (5H, m), 6.65 (1H, d, J - 8.9 Hz), 6.56 (2H, s), 4.74 (1H, m), 3.94 (2H, s), 3.72-3.52 (6H, m), 2.16-2.00 (4H, m), 
1.17 (6H,s). 

APCIMS (m/z): 471 (M + H) + 

Example 83: (S)-1-{2-M ethyl- 1-[5-{N-methylamlnosu If onyl)-2-pyridy lami no]-2-propylam Inojacetyl- 
2-pyrrolidinecarbonitrile fumarate (Compound 517) 

[0167] The title compound was obtained In a similar manner to that of Example 1 by using 2-amino-2-methyl-N-[5-(N- 
methylamlnosulfonyl)-2-pyrldyl]propylamlne obtained by the method, described In Reference example 75 Instead of 
2-(2-pyrazlnylamino)ethylamine, and by using f umaric acid instead of methanesulfonic acid in the preparation of a salt, 
yield: 93% 

1 H NMR (DMSO-d 6 ) 8 (ppm) : 8.24 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 Hz), 7.29 (1H, br s), 7.12 (1H, m), 
6.68 (1H, d, J = 8.9 Hz), 6.62 (2H, s), 4.70 (1H, m), 3.64-3.26 (6H, m), 2.36 (3H, d, J = 2.4 Hz), 2.20-1.99 (4 H, m), 
1.07 (6H,s). 

APCIMS (m/z): 395 (M + H) + 

Example 84: (S)-1-{2-Methyl-1-[5-(N-phenyiaminosulfonyl)-2-pyridylamino]-2-propylamino}acetyl- 
2-pyrrblldinecarbonltrlle fumarate (Compound 518) 

[0166] The title compound was obtained in a similar manner to that of Example 1 by using 2-amino-2-methy1-N-[5-(N- 
phenylamlnosulfonyl)-2-pyridyl)propylamine obtained by the method described In Reference example 76 instead of 
2-(2-pyrazinylamino)ethylamine, and by using f umaric acid instead of methanesulfonic acid in the preparation of a salt, 
yield: 70% 

1H NMR (DMSO-d 6 ) 8 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.56 (1H, dd, J = 8.9, 2.3 Hz), 7.40 (1H, brs), 7.25-6.97 (6H, 
m), 6.59 (2H, s), 4.70 (1H, m), 3.62-3.25 (6H, m), 2.20-1.96 (4H, m), 1.76 (1H, m), 1.06 (6H, s). 
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APCIMS (m/z): 457 (M + H) + 

Example 85: (S)- HH5-[N-(2-Hydroxyethyl)amlnosulfonyl]-2-pyridylamlno}-2-methyl-2-prop 
2-pyrrolldinecarbonitrile (Compound 524) 

5 

[0169J The title compound was obtained In a similar manner to that of Example 1 (1) by using 2-amlno-N-(5-[N : (2-hy- 
droxyethyl)aminosulfonyl]-2-pyridyl}-2-m9thyl-amine obtained by the method described in Reference example 77 in- 
stead of 2-(2-pyrazlnylamlno)ethylamlne. 
yield: 92% 

10 1H NMR (CDCI3) 6 (ppm): 8.49 (1H, d, J = 2.3 Hz), 7.70 (1H, dd, J = 8.9, 2.3 Hz), 6.46 (1H, d, J = 8.9 Hz), 5.87 (1H, 
brs), 4.75 (1H, m), 4.48 (1H, brs), 3.64-3.30 (6H, m), 2.32-2.15 (4H, m), 1.50-1.25 (4H, m), 1.16 (6H, s). 
FABMS (m/z): 425 (M + H) + 

Example 86: (S)-1-[2-Methyl-1-(5-sulfamoyl-2-pyridylam^ 
(Compound 525) 

[0170] The title compound was obtained In asimllar mannerto that of Example 1 by using 2-amlno-2-methyl-N-(5-sul- 
famoyl-2-pyrldyl)propylamine obtained by the method described In Reference example 78 instead of 2-(2-pyrazinylami- 
no)ethylamine, and by using fumaric acid instead of methanesulfonic acid in the preparation of a salt. 
20 yield: 24% 

1H NMR (DMSO-d 6 ) 8 (ppm): 8.30 (1 H, d, J = 2.3 Hz), 7.68 (1 H, dd, J = 8.9, 2.3 Hz), 7.40 (1 H, br s), 6.86 (1 H, d, J = 
8.9 Hz), 6.64 (2H, s), 4.74 (1H, m), 3.77-3.37 (6H, m), 2.26-1.98 (4H, m), 1.15 (3H, s), 1.14 (3H, s). 
FABMS (m/z): 381 (M + H)+ 

25 Example 87: (S)-H1-[5-(N-Ethylaminosulfonyl)-2-pyridy 
(Compound 526) 

[01 71 ] The title compound (272 mg) was obtained In a similar mannerto that of Example 37 by using 2-amino-N-[5-(N- 
ethylamlnosulfonyl)-2-pyridyl]-2-methyl-amlne (310 mg, 1.14 mmol) obtained In Reference example 79 instead of 
30 2-amino-2-methyl-N-(2-pyrimldyl)propylamlne, 
yield: 64% 

1 H NMR (CDCI3) 5 (ppm): 8.48 (1H, d, J = 2.5 Hz), 7.70 (1H, dd, J = 8.9, 2.5 Hz), 6.48 (1H, d, J = 8.9 Hz), 6.01 (1H. 
brs), 4.86 (1 H, brt, J = 5.9 Hz), 4.75-4.73 (1 H, m), 3.59-3.56 (1 H, m), 3.48-3.40 (5H, m), 3.03-2.93 (2H, m), 2.31-2.18 
(4H, m), 1 .17 (6H, s), 1 .09 (3H, t, J = 7.3 Hz). 
35 APCIMS (m/z): 409 (M + H)+ 

Example 88: 

Compound 527 to 532 were prepared in the following method. 

40 

[0172] To the chloropyridlne derivative (1 .20 mmol) prepared In a similar manner to that of Reference example 66 
(1) was added 1,4-dloxane (500 ji L), 4-tert-butoxycarbonylamlno-4-methylplperidlne (308 mg, 1.44 mmol), and po- 
tassium carbonate (166 mg, 1 .44 mmol), and the mixture was stirred at 100°C overnight. The reaction mixture was 
filtered, and the filtrate was concentrated under reduced pressure. To the obtained residue were added chloroform (9.6 

45 mL), polystyrenecarbonylchlorlde (2 to 3 mmol/g, 276 mg), and poly(4-v!nylpyrldlne) (264 mg), and the mixture was 
stirred at room temperature overnight. The resin was filtered and the solvent was evaporated to obtain an amine. 
[0173] The obtained amine was weighed and dissolved In N^-dlmethylformamlde (2 mL). To the solution was added 
(S)-1 -bromoacetyl-2-pyrrolldlnecarbonitrile (0.4 equivalent) described in the U .S. Patent No. 6,01 1 ,1 55, and the mixture 
was stirred at room temperature for 1 hour. The solvent was evaporated, and ethyl acetate and saturated brine was 

so added to the residue. The solution was separated and the resulting organic layer was dried over anhydrous magnesium 
sulfate. The solvent was evaporated and the obtained residue was purified by silica gel column chromatography (chlo- 
roform to chloroform/methanol=95/5) to obtain each compounds shown in the following table. 



Compound number 


Compound name 


yield (%) 


527 


(S)-1-{1-[5-(N,N-Dimethylaminosulfonyl)-2-pyridyl]-4-methyl-4-piperidytamino} 
acetyl-2-pyrrolidinecarbonitrile 


31 



56 
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(continued) 



Compound number 


Compound name 


Yield (%) 


528 


(S)-1-[4-Methyl-1-(5-pyperidinosulfonyl-2-pyridyl)-4^ip9ridylamino]acetyl- 
2-pyrrolIdlnecarbonttrile 


97 


529 


(S)-1-(4-Methyl-1 -[5-(3-pyrrolin-1-ylsulfonyl)-2-pyridyl]-4-piperidylamino}acetyl- 
2-py rro lidin ecarbonitri le 


81 


530 


(S)-1-{4-MethyM -[5-(N-methyl-N-phenethylaminosulfonyl)-2-pyridyl]- 
4-plperidylam!no}acetyi-2-pyrrolidlnecarbonftrlle . 


63 


.531 


(S)-1 -{1 -[5-(N-Ben2yl-N-methylamlnosulfonyl)-2-pyridyl]-4-methyl- 
4-piperidylamino}acetyl-2-pyrrolidinecarbonitrile 


82 


532 


(S)-1-{1-{5-[N l N-Bls(2-methoxyethyl)amlnosu}fonyQ-2-pyrldyl}-4-methy!- 
4-plperidylamlno}acetyl-2-pyrrolldlnecarbonltrlle 


40 





Compound Data 


20 


Compound number 


MS APCIMS (m/z): (M + H) + 


NMR 


25 


527 


435 


1 H NMR (free form, CDCI 3 ) 5 (ppm) : 8.49 (1 H, d, J - 2.3 Hz), 
8.01 (1 H, s), 7.77-7.70 (2H, m), 6.64 (1 H, d, J = 8.9 Hz), 4.76 
(1H, m), 3.75-3.36 (6H, m), 2.96 (3H. s), 2.88 (3H, m), 2.35 
(4H, m). 2.35-2.16 (4H, m). 1.75-1.64 (4H, m), 1.20 (3H, s). 


30 


528 


475 


1 H NMR (CDCI 3 ) 8 (ppm) : 8.42 (1 H, d, J = 2.6 Hz), 7.65 (1 H, 
dd, J = 9.2, 2.6 Hz), 6.60 (1 H, d, J = 9.2 Hz), 4.75-4.73 (1 H, 
m), 3.76-3.54 (4H, m), 3.49-3.32 (4H, m), 2.94 (4H, t, J = 5.3 
Hz), 2.31 -2.01 (6H, m), 1 .68-1 .51 (6H, m), 1 .44-1 .40 (m,2H), 
1.14 (3H,s). ( 


35 


529 


459 


1 H-NMR (CDCI3) 6 (ppm): 8.53 (1 H, d, J = 2.3 Hz), 7.77 (1 H, 
dd, J = 9.2, 2.5 Hz), 6.64 (1 H, d, J . 9.2 Hz), 5.67 (2H, s), 
4.78-4.76 (1 H, m), 4.1 0 (4H, s), 3.74-3.49 (5H, m), 3.47-3.40 
(3H; m),'2.32-2.12 (4H, m), 1.81-1.63 (4H, m), 1.17 (3H, s). 


40 


530 ... 


525 


1H NMR (CDCI3) b (ppm): 8.48 (1 H, d, J = 2.6 Hz), 7.66 (1 H, 
dd, J = 9.2, 2.6 Hz), 7.31-7.18 (5H, m), 6.59 (1H, d, J = 9.2 
Hz), 4.77-4.75 (1H, m), 3.72-3.62 (5H, m), 3.58-3.39 (3H, 
m), 3.23 (2H, t, J = 7.9 Hz), 2.86 (2H, t, J = 7.6 Hz), 2.74 (3H, 
S), 2.30-2.04 (4H, m), 1 .69-1 .53 (4H,< m), 1 .15 (3H, s). 


45 


531 


511 


1 H NMR (CDCI3) 6 (ppm): 8.55 (1 H, d, J = 2.4 Hz), 7.76 (1 H, 
dd; J m 9.1 , 2.4 Hz), 7.36-7.26 (5H, m), 6.66 (1 H, d, J = 9.1 
Hz), 4.78-4.75 (1 H, m), 4.12 (2H, s), 3.76-3.57 (5H, m), 
3.51 -3.41 (3H, m), 2.58 (3H, s), 2.32-2.20 (4H, m), 1 .66-1 .61 
(4H,m), 1.17 (3H,s). 


50 


532 


523 


?H NMR. (CDCI 3 ) 6 (ppm): 8.52 (1 H, d, J = 2.5 Hz), 7.76 (1 H, , 
dd, J = 9.2, 2.5 Hz), 6.61 (1 H, d, J = 9.2 Hz), 4.78-4.76 (1 H, 
m), 3.74-3.67 (4H f m), 3.54 (4H, t, J = 5.9 Hz), 3.47 (6H, s), 
3.44-3.31 (4H, m), 3.35 (4H, t, J = 5.9 Hz), 2.27-2. 1 B (4H, 
m), 1,66-1.60 (4H,m), 1.17 (3H, s). - - . 



Example 89: 1 -[(5-Cyanopyridin-2-ylamino)methyl]-1 -[(S)-2-cyanopyrrolidinylacetylamino]cyclopropane fumarate 
(Compound 601) ',•'.*.'. 

55 

[0174J 



(1) 1 -[(5-Cy an opyridin-2-ylamino) met hyl]cyclopropyl amine (264 mg, 1.40 mmol) obtained in Reference example 



57 
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80 and cesium hydroxide hydrate (261 mg, 1 .55 mmol) were dissolved In THF (1 0 mL). To the solution was added 
a solution of (S)-1 -bromoacetyl-2-pyrroIldlnecarbonItrile (304 mg, 1 .40 mmol) In THF (4 mL) under ice-cooling, and 
the mixture was stirred at room temperature for two days. Water was added to the reaction mixture, and the mixture 
was extracted twice with chloroform. The organic layer was dried over anhydrous magnesium sulfate. The solvent 
5 was evaporated and the obtained residue was purified by silica gel column chromatography (chloroforrn/metha- 

nol=100/1) to obtain a free form of the title compound {133 mg ; 0.410 mmol). 

(2) To a fraction of the free form obtained in (1) (127 mg, 0^392 mmol) was added fumaric acid (45.0 mg, 0.390 
mmol), which was then dissolved In methanol. The methanol was evaporated to obtain the title compound (137 
mg, 0.311 mmol) as a white solid. 
10 yield: 22% 

1 H NMR (DMSO-d 6 ) S (ppm): 8.33 (1 H, d, J = 22. Hz)* 7.65-7.62 (2H, m), 6.61 (2H, s), 6,55 (1 H, m), 4.69 (1 H, t, 
J = 5.1 Hz), 3.60-3.36 (6H, m), 2.1 7-1 .99 (4H, m), 0.59-0.52 (4H, m). 
APCIMS (m/z): 325 (M + H) + 

is Example 90: 1 -[(5-Cyanopyrldln-2-ylamlno)methyl]- 1- [(S)-2-cyanopyrrolldlnylacetyl amlnojcyclopentane fumarate 
(Compound 602) 

[01751 The title compound (362 mg, 0.774 mmol) was obtained In a similar manner to that of Example 94 from 
1-[(5-cyanopyridin-2-ylamino)methyl]cyclopentylamine(432 mg, 2:00 mmol) obtained in Reference example 81 as a 
20 white solid, 
yield: 39% 

1 H NMR (DMSO-de) 5 (ppm): 8.34 (1 H, d, J = 2.2 Hz), 7.65 (1 H, dd, J = 8.4, 2.2 Hz), 7.50 (1 H, m), 6.65 (1H, d, J = 8.4 
Hz), 6.59 (2H, s), 4.73 (1H, dd, J = 6.2, 4.6 Hz), 3.64-3.37 (6H, m), 2.19-2.00 (4H, m), 1 .66-1 .57 (8H, m). 
APCIMS (m/z): 353 (M + H) + 

25 

* Example 91 : 2-[(5-Cyanopyrldln-2-ylamlno)methyl]-2-[(S)-2-cyanopyrrolidinylacetyl aminojadamantane fumarate 
(Compound 603) 

[01 76J The title compou nd (555 mg, 1 .04 mmol) was obtained In a similar manner to that of Example 94 from 2-[(5-cy- 
30 anopyrldln-2-ylamino)methyl]adamantan-2-ylamine (425 mg, 1 .51 mmol) obtained In Reference example 82 as a white 
solid. 

yield: 69% 

1 H NMR (DMSO-ds) 6 (ppm): 8.33 (1 H, d, J = 2.4 Hz), 7.61 (1 H, dd, J = 8.9, 2.4 Hz), 7.1 7 (1 H, m), 6.68 (1 H, d, J = 8.9 
Hz), 6.63 (2H, s), 4.70 (1H, t, J = 6.2 Hz), 3.68-3.36 (6H, m), 2.1 7-1 .46 (18H, m). 
35 APCIMS (m/z): 417 (M - H)* . . 

Example 92: 1 -[(5-Cyanopyridin-2-ylamino)methyl)-1 -[(S)-2-amino]cyclooctane fumarate (Compound 604) 

[0177J The title compound (61 7 mg, 1.21 mmol) was obtained in a similar manner to that of Example 94 from 1-[(5-cy- 
^0 anopyrldln-2-ylamlno)methyl]cyclooctylamlne (516 mg, 2.00 mmol) obtained In Reference example 83 as a white solid, 
yield: 60% 

1 H NMR (DMSO-dg) S (ppm): 8.32 (1 H, d, J = 2.2 Hz), 7.63 (1 H, dd, J = 8.9, 2.2 Hz), 7.30 (1 H, m), 6.65 (1 H, d, J = 8.9 
Hz), 6.61 (2H, s), 4.70 (1 H, t, J = 7.6 Hz), 3.60-3.26 (6H, m), 2.23-2.00 (4H, m), 1 .53-1 .50 (14H, m). 
APCIMS (m/z): 395 (M + H) + 

45 

Example 93: 1-[(5-Cyanopyrldin-2-ylamlno)methyl]-1-[(S)-2-cyanopyrrolldinylacetyl amlnojcyclobutane fumarate 
(Compound 605) 

[01 781 Tn © title compou nd (494 mg, 1 .09 mmol) was obtained in a similar manner to that of Example 94 from 1 -[(5-cy- 
so anopyridin-2-ylamino)methyl]cyciobutylamine (460 mg, 2.28 mmol) obtained in Reference example 84 as a white solid, 
yield: 47% 

1 H NMR (DMSO-de) & (ppm): 8.37 (1 H, d, J = 2.2 Hz), 7.66 (1 H, dd, J = 8.9, 2.2 Hz), .7.47 (1 H, m), 6.67 (1 H, d, J = 8.9 
Hz), 6.60 (2H, s), 4.76 (1 H, dd, J = 6.5, 4.6 Hz), 3.65-3.1 7 (6H, m), 2.25-1 .71 (1 OH, m). 
APCIMS (m/z): 339 (M + H) + 

55 , 
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Example 94: 1 K(5-Cyanopyr!dln-2-y1amlno)methyl]-1 -[(S)-2-cyanopyrrolldlnylacetyl amlnojcyclohexane f umarate 
(Compound 606) 

[0179] 

5 

(1) H(5-Cyanopyridin-2-ylamlno)methyl]cyclohexylam!ne (568 mg, 2.47 mmoi) obtained In Reference example 
85 and potassium fluoride (50 weight % on Celite, 1 .43 g, 12.3 mmol) was dissolved in acetonitrile (25 mL), and 
a solution of (S)-1-bromoacetyl-2-pyrrolldlnecarbonitrlle(536 mg, 2.47 mmol) described In the U.S. Patent No. 
6,01 1 ,1 55 in acetonitrile (4 mL) was added under ice-cooling, and the mixture was stirred at the same temperature 

10 overnight. The reaction mixture was filtered, and the filtrate was concentrated. The obtained residue was purified 

by silica gel column chromatography (chloroform/methanol=1 00/1) to obtain a free form of the title compound (638 
mg, 1 .74 mmol). 

(2) To the free form (638 mg, 1 .74 mmol) obtained in (1) was added fumaric acid (202 mg, 1 .74 mmol), and the 
mixture was then dissolved In methanol. The methanol was evaporated to obtain the title compound (709 mg, 1 .47 

is mmol) as a white solid, 

yield: 60% 

1 H NMR (DMSO-cy 5 (ppm): 8.32 (1 H, d, J = 2.2 Hz), 7.63 (1 H, dd, J = 8.9, 2.2 Hz), 7.39 (1 H, m), 6.66 (1 H, d, J 
= 8.9 Hz), 6.60 (2H, s), 4.71 (1 H, t, J = 6.5 Hz), 3.63-3.39 (6H, m), 2.19-2.00 (4H, m), 1 .50-1 .39 (10H, m). 

20 APCIMS (m/z): 367 (M + H) + 

Example 95: (S)-1 -[2- Methyl- 1-(4-nltroanlllno)-2-propylamlno]acetyl-2-carbonitrile fumarate (Compound 701) 

[0180] To a solution of 2-methyl-1-(4-nitroanllino)-2-propy!amine (942 mg, 4.50 mmol) obtained by the method de- 
25 scribed in Reference example 86 in mixed solvent (THF : N.N-dimethylformamide = 5:1) (6 mL) was added (S)-1-bro- 
moacetyl-2-pyrrolidlnecarbonitrile (326 mg, 1.50 mmol) described In the U.S. Patent No. 6.011,155 at room tempera- 
ture, and the mixture was stirred at the same temperature for 2 hours. 

[0181 ] After chloroform was added to the reaction mixture, the organic layer was washed with water and dried over 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure. The obtained residue was purified 
30 by silica gel column chromatography (chloroform/methanol=1 00/0 to 90/1 0) to obtain a free form of the title compound 
(450 mg, 1.31 mmol). 

[0182] (2) To a solution of the free form obtained in (1 ) (450 mg, 1 .31 mmol) In methanol (3 mL) was added fumaric 
acid (151 mg, 1 .31 mmoi). The methanol was evaporated under reduced pressure to obtain the title compound (466 
mg, 1 .00 mmol) as yellow crystals. 
35 yield: 67% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.96 (2H, d, J = 11.2 Hz), 7.05 (1H ( brs), 6.68 (2H, d, J = 11.2 Hz), 6.59 (2H, s), 4.72 
(1H, dd, J = 6.0 Hz, 4.2 Hz), 3.65-3.05 (7H, m), 2.24-1 .87 (4H, m), 1 .10 (6H, s). 
APCIMS (m/z): 346 (M + H) + 

*o Example 96: (S)-1-(1-Anlllno-2-methyl-2-propylamino)acetyl-2-pyrrolIdlnecarbonltrlle fumarate (Compound 702) 

[0183] The title compound.(292 mg, 0.701 mmol) was obtained In a similar manner to that of Example 95 by using 
1- an ilino-2-methyl-2-propyl amine (739 mg, 4.50 mmol) obtained by the method described in Reference example 87 
instead of 2-methyl-1-(4-nitroanilino)-2-propylamine. 
45 yield: 47% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.04 (2H,-dd, J = 8.6, 6.2 Hz), 6.63-6.47 (4H, m), 6.57 (2H, s), 4.73 (1 H, dd, J - 6.6, 4.4 
HZ), 3.64-3.1 6 (7H, m), 2.24-1 .96 (4H, m), 1 .11 (6H, S). 
APCIMS (m/z): 301 (M + H)+ 

50 Example 97: (S)- 1 -[1 -(4-Cyanoani lino)-2-methyl-2-propy lam ino]acetyl-2-carbonitrile fumarate (Compound 703) 

[0184] The title compound (236 mg, 0.567 mmol) was obtained In a similar manner to that of Example 95 by using 
1 -(4-cyanoanlllno)-2-methyl-2-propylamlne (440 mg, 2.32 mmol) obtained by the method described in Reference ex- 
ample 88 instead of 2-methyM -(4-nltroanlllno)«2-propylamlne. 
55 yield: 69% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 7.43 (2H, d, J = 8.4 Hz), 6.73 (2H, d, J = 8.4 Hz), 6.59 (2H, s), 6.49 (1H, t, J = 5.9 Hz), 
4.74 (1 H, dd, J = 6.8, 4.9 Hz), 3.58-3.30 (5H, m), 3.07 (2H, d, J = 5.9 Hz), 2.16-1 .99 (4H, m), 1 .10 (6H, s). 
APCIMS (m/z): 326 (M + H) + 
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Example 98: (S)-H1-(p-AnlsIdlno)-2-m0thyl-2-propylamlno]acetyl-2-carbonitrlla fumarate (Compound 704) 



(1) To a solution of 1-(p-anisldlno)-2-methyl-2-propylamine (437 mg, 2.25 mm o!) obtained by the method described 
In Reference example B9 and basic almlna (326 mg) In N,N-dlmethylformamlde (15 mL) was added (S)-1-bro- 
moacetyl-2-pyrrolidinecarbonltrile (326 mg, 1 .50 mmol) described in the U.S. Patent No. 6,011 ,155 at 0°C, and 
the mixture was stirred at room temperature for 30 minutes. After the reaction mixture was filtered using Cellte as 
a filtration aid, ethyl acetate was added to the filtrate. The organic layer was washed with water, and dried over 
anhydrous magnesium sulfate. After the solvent was evaporated under reduced pressure, the obtained residue 1 
was purified by silica gel column chromatography (chloroform/methanol -100/0 to 90/10) to obtain a free form of 
the title compound (33.0 mg, 0.0999 mmol). 

(2) To a solution of the free form obtained in (1 ) (33 mg, 0.0999 mmol) in methanol (1 mL) was added fumaric acid 
(11 .6 mg, 0.0999 mmol). The methanol was evaporated to obtain the title compound (30.0 mg, 0.0720 mmol) as 
colorless crystals. 



1 H NMR (DMSO-de) 5 (ppm): 6.71 (2H, d, J = 8.9 Hz), 6.61 (2H, d, J = 8.9 Hz), 6.57 (2H, s), 6.50 (1 H, br s), 4.76 
(1 H, dd, J = 6.5, 4.6 Hz), 3.81 -3.35 (5H, m), 3.63 (3H, s), 3.01 (2H, s), 2.18-1 .93 (4H, m), 1 .16 (6H, s). 
APCIMS (m/z): 331 (M +■ H) + 

Example 99: (S)-1 -{2-M ethyl- 1-[4-(N,N-dimethylamlnosulfonyI)anillno]-2 -amino} acetyl-2-pyrrolldInecarbonitriIe 
fumarate (Compound 705) 

[0186] The title compound (220 mg, 0.420 mmol) was obtained In a similar manner to that of Example 98 by using 
1-[4-(N,N-dimethylaminosulfonyl)anilino]-2-methyl-2-propylamine (611 mg, 2.25 mmol) obtained by the method de- 
scribed in Reference example 90 Instead of 1-(p-anlsldlno)-2-methyl-2-propylamine. 



1 H NMR (DMSO-d 6 ) 5 (ppm): 7.40 (2H, d, J « 8.9 Hz), 6.78 (2H, d, J = 8.9 Hz), 6.59 (2H, s), 6.43 (1 H, t, J = 5.9 Hz), 
4.75 (1H, dd, J = 6.5, 4.6 Hz), 3.67-3.37 (5H, m), 3.17 (6H, s), 3.08 (2H, d, J = 5.9 Hz), 2.1 7-1 .93 (4H, m), 1 .12 (6H, s). 
APCIMS (m/z): 408 (M + H)+ 

Example 1 00: (S)-1 -[2-Methyl-1 -(4-methylthioanilino)-2-propylamino]acetyi-2-pyrrolldlnecarbonitrlle fumarate 
(Compound 706) 

[0187] The title compound (232 mg, 0.502 mmol) was obtained in a similar manner to that of Example 98 by using 
2-methyl-1-(4-methylthloanllIno)-2-propylamlne (473 mg, 2.25 mmol) obtained by the method described In Reference 
example 91 instead of 1-(p-anisid in o)-2-methyl-2 -propylamine, 
yield: 34% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.1 0 (2H, d, J = 8.8 Hz), 6.64 (2H, d, J = 8.8 Hz), 6.57 (2H, s), 5.60 (1 H, br s), 4.61 (1 H, 
dd, J = 6.8, 4.6 Hz), 3.66-3.42 (5H, m), 3.00 (2H, s), 2.33 (3H, s), 2.22-1 .88 (4H, m), 1 .1 6 (6H, s). 
APCIMS (m/z): 347 (M + H) + 

Example 101: (S)-1-[2-Methyl-1-(p-toluidyl)-2-propylamino]acetyl-2-carbonitriIe fumarate (Compound 707) 

[0188] The title compound (305 mg, 0.708 mmol) was obtained In a similar manner to that of Example 98 by using 
2-methyl-1 -(p-toluldlno)-2-propylamlne (401 mg, 2.25 mmol) obtained by the method described In Reference example 
92 Instead of 1-(p-anlsidlno)-2-methyl-2-propylamlne. 
yield: 47% 

1 H NMR (DMSO-d6) 5 (ppm) : 6.68 (2H, d, J = 8.1 Hz), 6.57 (2H, s), 6.55 (2H, d, J= 8.1 Hz), 5.05 (1H, brs), 4.75 (1H, 
dd, J = 6.5, 4.6 Hz), 3.62-3.88 (5H, m), 3.1 7 (2H, s), 2.58 (3H, s), 2.1 7-1 .94 (4H, m), 1 .1 6 (6H, s). 
APCIMS (m/z): 315 (M + H) + 

Example 1 02: (S)-1 -[1 -(4-Methanesulfonylanillno)-2-methyl-2-propylamlno]acetyl-2-pyrrolidinecarbonltrlle fumarate 
(Compound 708) 

[01 89] To a solution of 1 -(4-methanesulfonylanilino)-2-methyl-2-propylamine (1 61 mg, 0.664 mmol) obtained by the 
method described In Reference example 93 and potassium fluoride (50 weight % on Cellte, 320 mg, 2.75 mmol) In N, 
N-dlmethylformamlde (3 mL) was added (S)-1-bromoacetyl-2-pyrrolidlnecarbonitrile (120 mg, 0.553 mmol) described 



[0185] 



yield: 5% 



yield: 28% 
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In the U.S. Patent No. 6,011 ,155 at 0°C, and the mixture was stirred at the same temperature for 11 hours. Afterthe 
reaction mixture was filtered using Celite as a filtration aid, ethyl acetate was added to the filtrate. The organic layer 
was washed with saturated aqueous sodium h yd rogencarbon ate solution, and dried over anhydrous magnesium sul- 
fate. The solvent was evaporated under reduced pressure. The obtained residue was purified by liquid chromatography 
5 (chloroform/methanol= 1 00/0 to 90/1 0) to obtain a free form of the title compound (195 mg, 0.515 mmol). 

[0190] (2) To a solution of the free form obtained in (1) (195 mg, 0.515 mmol) in methanol (2 ml_) was added fumaric 
acid (59.8 mg, 0.51 5 mmol). The methanol was evaporated under reduced pressure to obtain the title compound (1 40 
mg, 0.283 mmol) as colorless crystals, 
yield: 52% 

10 1h NMR (DMSO-d 6 ) 5 (ppm): 7.56 (2H, d, J = 8.6 Hz), 6.80 (2H, d, J = 8.6 Hz), 6.66 (1 H, t, J = 4.9 Hz), 6.57 (2H, s), 
4.77 (1 H, dd, J = 6.2, 4.6 Hz), 3.73-3.30 (5H, m), 3.23 (2H, d, J = 4.9 Hz), 3.04 (3H, s) t 2.26-1 .85 (4H, m), 1 .23 (6H, s). 
APCIMS (m/z): 379 (M + H) + 

Example 103: (S)-1 -[2- Methyl- 1-(4-pyrrolidinyisulfonylanllino)-2-propylamino]acetyl -2-pyrroHdinecarbonitrile 
is fumarate (Compound 709) 

[0191 J The title compound (365 mg, 0.664 mmol) was obtained in a similar manner to that of Example 1 02 by using 
2-methyl- 1-(4-pyrrolldlnylsutfonylanllino)-2-propylamlne (416 mg, 1.40 mmol) obtained by the method described In 
Reference example 94 instead of 1-(4-methanesu If onylanilino)-2-methyl-2 -propylamine. 
20 yield: 71% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.46 (2H, d, J = 8.8 Hz), 6.75 (2H, d, J = 8.8 Hz), 6.60 (2H, s), 6.38 (1H, br s), 4.76 (1H, 
dd, J = 7.0, 4.3 Hz), 3.70-3.1 7 (7H, m), 3.1 0-2.98 (4H, m), 2.29-1 .90 (4H, m), 1 .65-1 .60 (4H , m), 1 .12 (6H, s). 
FAB MS (m/z): 434 (M + H) + 

25 Example 104: (S)-1-{1 -[4-(N 1 N-Diethylaminosulfony0aniiino]-2-methyi-2-propylamino) acetyl-2-pyrrolidinecarbonitrile 
fumarate (Compound 710) 

[0192J The title compound (378 mg, 0.685 mmol) was obtained in a similar manner to that of Example 102 by using 

1- [4-(N,N-diethylaminosulfonyl)anliino]-2-methyl-2-propylamine (674 mg, 2.25 mmol) obtained by the method de- 
30 scribed in Reference example 95 Instead of 1-(4-methanesulfonylanillno)-2-methyl-2-propylamlne. 

yield: 46% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.43 (2H, d, J = 8.8 Hz), 6.74 (2H, d, J = 8.8 Hz), 6.59 (2H, s), 6.35 (1 H, br s), 4.75 (1 H, 
dd, J = 6.5, 4.3 Hz), 3.73-3.35 (5H, m), 3.07-3.02 (6H, m), 2.24-1 .91 (4H, m), 1.10 (6H, s), 1 .01 (6H, t, J = 7.2 Hz). 
FABMS (m/z): 436 (M +- H) + 

35 

Example 105: (S)-1 -[1 -(4- Fluoroanll In o)-2-methyl-2-propylamlno]acetyl-2-carbonltrlle fumarate (Compound 711) 

[0193] To a solution of 1-(4-fuluoroanllino)-2-methyl-2-propylamine (273 mg, 1.50 mmol) obtained by the method 
described in Reference example 96 and potassium fluoride (spray dried, 1 74 mg, 3.00 mmol) in N,N-dimethylformamlde 

40 (4 mL) was added (S)-1 -bromoacetyi-2-pyrrolldlnecarbonltrile (21 7 mg, 1 .00 mmol) described in the U.S. Patent No. 
6,011,155 at 0°C, and the mixture was stirred at the same temperature for 2 hours. After the reaction mixture was 
filtered using Celite as a filtration aid, ethyl acetate was added to the filtrate. The organic layer was washed with 
saturated aqueous sodium hydrogencarbonate solution, and dried over anhydrous magnesium sulfate. The solvent 
was evaporated under reduced pressure and the obtained residue was purified by silica gel column chromatography 

45 (chloroform/methanol = 100/0 to 90/10) to obtain a free form of the title compound (319 mg, 1.00 mmol). 

[0194] (2) To a solution of the free form obtained In (1 ) (31 9 mg, 1 .00 mmol) In methanol (3 mL) was added fumaric 
acid (116 mg, 1 .00 mmol). The methanol was evaporated under reduced pressure to obtain the title compound (404 
mg, 0.931 mmol) as colorless crystals, 
yield: 93% 

50 1 H NMR (DMSO-de) B (ppm) : 6.92-6.B6 (2H, m), 6.65-6.60 (2H, m), 6.55 (2H, s), 5.17 (1 H, br s), 4.74 (1 H, dd, J = 7.3, 
6.5 Hz), 3.6,7-3.38 (5H, m), 3.01 (2H, br s), 2.24-1 .90 (4H, m), 1 .14 (6H, s). . 
APCIMS (m/z) : 319 (M + H) + 

Example 1 06: (S)-1 -[1 -(4-Chloro-1 -phthal azlnylamlno)-2-methyl-2 -propyl ami no]acetyl-2-pyrrolidlnecarbonitrile 
55 fumarate (Compound 244) 

[0195] The title compound (275 mg, 0.547 mmol) was obtained In a similar manner to that of Example 56 by using 

2- amlno-N-(4-chloro-1-phthalazlnyl)-2-methylpropylamlne (376 mg, 1 .50 mmol) obtained by the method described in 
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Reference example 97 Instead of 2-arnlno-N-(5-methoxycarbonyl-2-pyridyl)-2-methylpropylamlne. 

1 H NMR (DMSO-dg) 5 (ppm): 6.48-8.39 (1H, m), 8.09-7.95 (3H, m), 6.96 (1H, br s), 6.54 (2H, s), 4.72 (1H, dd, J = 6.9, 

3.9 Hz), 3.85-3.43 (7H. m), 2.27-1.92 (4H, m), 1.23 (3H, s), 1.22 (3H, s). 

APCIMS (m/z): 387 < 35 CIM + H)+ 

5 

Example 1 07: (S)-1 -[2-Methyl-1 -{1 -phthalazinylamino)-2-propylamino]acetyl-2-pyrrolldlnecarbonitrlle fumarate 
(Compound 245) 

[0196J The title compound (48.2 mg, 0.103 mmol) was obtained in a similar manner to that of Example 56 by using 
10 2-amlno-2-methyl-N-( 1 -phthalazlnyl)propyl amine (324 mg, 1 .50 mmol) obtained by the method described In Reference 
example 98 Instead of 2-amlno-N-(5-methoxycarbonyl-2-pyrldyl)-2-methylpropylamlne. 
yield: 10% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 8.88 (1H, s), 8.34-8.31 (1H t m), 7.94-7.84 (3H, m), 6.54 (2H, s), 4.72 (1H, dd, J = 6.8, 
4.3 Hz), 3.76-3.43 (7H, m), 2.19-1 .92 (4H, m), 1.20 (3H, s), 1.19 (3H, s>. 
15 APCIMS (m/z): 353 (M + H) + 

Example 108: (S)- 1-[2-Meth^l-1-(3-pyrldazlnylamlno)-2-propylamlno]acetyl-2-pyrrolldlnecarbpnltrile fumarate 
(Compound 246) 

20 [0197] 

(1 ) A free form of the title compound (71 9 mg, 2.38 mmol) was obtained In a similar manner to that of Example 37 
(1) from 2-amino-2-methyl-N-(3-pyridazlnyl)propylamlne (948 mg, 5.71 mmol) obtained by the method described 
in Reference example 99. 

25 (2) To a solution of the free form (719 mg, 2.38 mmol) obtained in (1) in methanol (10 mL) was added fumaric acid 

(442 mg, 3.81 mmol), and the mixture was stirred at room temperature for 1 0 minutes. The methanol was evapo- 
rated under reduced pressure. The obtained residue was crystallized from ethyl acetate to obtain the title compound 
(650 mg, 1 .56 mmol) as yellow crystals, 
yield: 28% 

30 1 H NMR (DMSO-d 6 ) 5 (ppm): 8.87 (1 H, dd, J = 4.3, 1.1 Hz), 7.40 (1 H, m), 7.18 (1 H, dd, J = 8.9, 4.3 Hz), 6.88 (1 H, 

dd, J = 8.9, 1 .1 Hz), 6.54 (2H, s), 4.70 (1 H, dd, J = 7.0, 4.1 Hz), 3.64-3.38 (7H, m), 2.1 2-1 .98 (4H, m), 1 .09 (6H, s). 
FABMS (m/z): 303 (M + H) + 

Example 1 09: (S)-1 -[2-Methyl-1 -(4-pyrimldlnylamlno)-2-propylamlno]acetyl-2-pyrrolidinecarbonltrile fumarate 
35 (Compound 247) 

[0198] 

(1) A free form of the title compound (522 mg, 1 .73 mmol) was obtained In a similar manner to that of Example 20 
*o from 2-amlno-2-methyl-N-(4-pyiimldlnyl)-amlne (2.03 g, 12.3 mmol) obtained by the method described In Refer- 
ence example 100 and (S)-1-bromoacetyl-2-pyrrolldlnecarbonltrlle (434 mg, 2.00 mmol) described In the U.S. 
Patent No. 6,011,155. 

(2) To a solution of the free form (522 mg, 1 .73 mmol) obtained in (1) in methanol (1 0 mL) was added fumaric acid 
(442 mg, 3.81 mmol), and the mixture was stirred at room temperature for 10 minutes. The methanol was evapo- 

45 rated under reduced pressure. The obtained residue was crystallized from diethyl ether to obtain the title compound 

(459 mg, 1 .1 0 mmol) as colorless crystals, 
yield: 9% 

1H NMR (DMSO-d 6 ) 8 (ppm): 8.36 (1H, s), 8.01 (1H, d, J = 5.9 Hz), 7.39 (1H, m), 6.58 (2H, s), 6.54 (1H, dd, J = 
5.9, 1 .6 Hz), 4.75 (1 H, dd, J = 6.5, 4.6 Hz), 3.62 (2H, d, J = 5.1 Hz), 3.69-3.51 (3H, m), 3.59-3.1 6 (2H, m), 2.22-1 .97 
so (4H, m), 1.12 (6H,s). 

APCIMS (m/z): 303 (M + H) + 

Example 110: (S)-1-[1-(5-Methanesulfonyl-2-pyrIdylamlno)-2-methyl-2-propylamino] acetyl-2-pyrrolldinecarbonltrlle 
fumarate (Compound 248) 

55 

[0199] 

(1 ) A free form of the title compound (609 mg, 1 .60 mmol) was obtained in a similar manner to that of Example 20 
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from 2-amino-N-(5-methanesulfonyl-2-pyridyl)-2-methylpropylamine (1.46 g, 6.00 mmol) obtained by the method 
described In Reference example 101. 

(2) To a solution of the free form (609 mg, 1 .60 mmol) obtained In (1) In methanol (1 0 mL) was added fumarlc acid 
(1 86 mg, 1 .60 mmol), and the mixture was stirred at room temperature for 1 0 minutes. The methanol was evapo- 
5 rated under reduced pressure. The obtained residue was crystallized from diethyl ether to obtain the title compound 

(697 mg, 1 .41 mmol) as colorless crystals, 
yield: 24% 

1 H NMR (DMSO-dg) 6 (ppm): 8.35 (1 H, d, J = 2.4 Hz), 7.73 (1H, dd, J = 8.9, 2.4 Hz), 7.54 (1H, m), 6.69 (1H, d, J 
= 8.9 Hz), 6.57 (2H, s), 4.72 (1 H, dd, J = 6.5, 4.5 Hz), 3.65-3.55 (1 H, m), 3.43 (2H, d, J = 4.9 Hz), 3.48-3.25 (4H, 
10 m), 3.11 (3H, s), 2.20-2.1 0(2H,m), 2.05-1 .90 (2H,m), 1.11 (6H, s). 

APCIMS (m/z): 380 (M + H) + 

Example 111: (S)-1 -[1 -(5-Methanesulfonyl-2-pyridyl)-4-methyl-4-piperidylamino] acetyl-2-pyrrolidinecarbonitrile 
dlhydrochlorlde (Compound 249) 

15 

[0200] 

(1) A free form of the title compound (608 mg, 1.50 mmol) was obtained In a similar manner to that of Example 52 
from 4-amino-1-(5-methanesulfonyl-2-pyridyl)-4-methylpiperidine (1 .28 g, 4.77 mmol) obtained in Reference ex- 

20 ample 1 02. 

(2) To a solution of the free form obtained in (1) (608 mg, 1 .50 mmol) In 1 ,4-dloxane (10 mL) was added a 4 mol/ 
L solution of hydrogen chloride In 1,4-dloxane (8.0 mL) under Ice-cooling, and the mixture was stirred at room 
temperature for 10 minutes. The solvent was evaporated under reduced pressure. The obtained residue was crys- 
tallized from diethyl ether to obtain the title compound (572 mg, 1 .20 mmol) as colorless crystals. 

25 yield: 23% 

1 H NMR (DMSO-de) 5 (ppm): 9.06 (2H» br s), 8.50 (1 H, d, J = 2.7 Hz), 7.91 (1 H, dd, J = 9.2, 2.7 Hz), 7.03 (1 H, d, 
J = 9.2 Hz), 4.83 (1H, dd, J = 6.8, 4.3 Hz), 4.50-4.35 (2H, m), 4.15-3.90 (2H, m), 3.75-3.65 (1 H, m), 3.60-3.49 (2H, 
m), 3.20-3.00 (2H, m), 3.15 (3H, s), 2.25-2.10 (2H, m), 2.10-1.90 (2H, m), 1.95-1.75 (4H, m), 1.46 (3H, s). 
APCIMS (m/z): 406 (M + H) + 

30 

Example 112: (S)-1 -[4-Methyl-1-(5-methyl-2-pyridyl)-4-piperidylamino]acetyl-2-pyrrolidinecarbonitrile di hydrochloride 
(Compound 250) 

[0201] Thetitle compound was obtained in a similar mannerto that of Example 51 by using 4-amino-4-methyl-1-(5-rne- 
35 thyl-2-pyr!dyl)plperidine obtained In Reference example 1 03 Instead of 4-amlno-1 -(5-chloro-2-pyrldyl)-4-methylpiperi- 
dlne. 

yield: 54% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 9.32 (1 H, br s), 9.1 5 (1 H, br s). 7.93-7.89 (2H, m), 7.38 (1 H, d, J = 8.9 Hz), 4.83 (1 H, dd, 
j = 7.3, 4.2 Hz), 4.40-4.25 (2H, m), 4.10-3.40 (5H, m), 3.40-3.20 (2H, m), 2.30-2.1 0 (2H, m), 2.22 (3H, s), 2.10-1.80 
40 (6H, m), 1.45 (3H, s). 

APCIMS (m/z): 342 (M + H)+ 

Example 113: (S)-1 -[4-M ethyl- 1 -(3-pyridazinyl)-4-piperidylamino]acetyl-2-carbonitrile dihydrochloride (Compound 
251) 

45 

[0202] The title compound was obtained In a similar manner to that of Example 111 by using 4-amIno-4-methyl- 
1-(3-pyrldazlnyl)plperldlne obtained In Reference example 104 Instead of 4-amlno-1-(5-methanesulfonyl-2-pyrldyl)- 
4-methylplperidlne. 
yield: 10% 

so 1h NMR (DMSO-d 6 ) 8 (ppm): 9.21 (1H, br s), 9.12 (1H, brs), 8.72 (1H, d, J = 4.1 Hz), 7.92 (1H, d, J = 9.5 Hz), 7.86 
(1H, dd, J = 9.5, 4.1 Hz), 4.84 (1H, dd, J = 7.0, 4.3 Hz), 4.35-4.29 (2H, m), 4.15-3.90 (1H, m), 3.69-3.60 (2H, m), 
3.60-3.59 (2H, m), 3.29-3.21 (2H, m), 2.25-2.10 (2H, m), 2.10-1.80 (6H, m), 1.46 (3H, s). 
APCIMS (m/z): 329 (M + H) + 

55 Example 1 1 4: (S)-1 -[1 -(5-Bromo-2-pyrimldinyl)-4-methyl-4-piperidylamlno]acetyl-2-pyrrolidinecarbonitrile (Compound 
252) 

[0203] The title compound was obtained In a similar manner to that of Example 52 by using 4-amlno-1-(5-bromo- 
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2-pyrlmldlnyO-4-methylplperldlne obtained In Reference example 105 Instead of 4-amlno-4-methyl-1-(5-phenyl-2-py- 

(idyl)plperldlne. 

yield: 6% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.26 (2H, s), 4.78 (1 H, d, J = 7.6 Hz), 3.95-3.40 (6H, m), 3.38 (2H, d, J = 1 .1 Hz), 2.40-2.10 

(2H, m), 1 .65-1 .51 (7H,m) l 1.14 (3H,3). 

APCIMS (m/z): 409 ( 81 BrM + H) + , 407 ( 79 BrM + H) + 

Example 115: (S)-1-[2-M ethyl- 1-(N-methylanllino)-2-propylamlno]acetyl-2-carbonltrlle fumarate (Compound 712) 

[0204J The title compound (360 mg, 0.836 mmol) was obtained In a similar manner to that of Example 1 05 by using 
2 -methyl - 1 -( N -met hy Ian II ino) -2 -propylamine (267 mg, 1.50 mmol) obtained In Reference example 106 Instead of 
1 -(4-fluoroanlllno)-2-methyl-2-propylamlne. 
yield: 84% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 7.13 (2H, dd, J = 7.8, 7.3 Hz), 6.82 (2H, d, J = 7.8 Hz), 6.59 (1H, t = 7.3 Hz), 6.56 (2H r 
s), 4.75 (1H, dd, J = 6.8, 4.3 Hz), 3.66^3.32 (7H, m), 2.94 (3H, s), 2.22-1.93 (4H, m), 1.12 (6H, s). 
APCIMS (m/z): 315 (M + H)+ 

Reference example 1: 2-<2-Qu!nofylamlno)ethylamlne 

[0205] To a solution of commercially available 2-chloroqulnoIlne (1 .03 g, 6.30 mmol) In 1 ,4-dloxane (10 mL) were 
added potassium carbonate (1.31 g, 9.48 mmol) and ethylenedlamlne (1.26 mL, 18.8 mmol), and the mixture was 
refluxed for 7 hours. Ethylenedlamlne (2.52 mL, 37.7 mmol) was further added to the mixture, and the mixture was 
refluxedfor8 hours. 

[0206] The reaction mixture was concentrated, and the residue was purified by silica gel column chromatography to 

obtain the title compound (1 .79 g, 9.57 mmol) as brown crystals. 

yield: quantitative 

APCIMS (m/z): 188 (M + H) + 

[0207] In the following Reference example 2 to 12, the title compound was obtained In a similar manner to that of 
Reference example 1 by using the corresponding halide instead of 2-chloroqulnollne. 

Reference example 2: 2-(2-Pyrazinyiamino)ethylamine 

[0208] yield: 81% 

1 H NMR (DMSO-d6) 5 (ppm): 7.95-7.84 (2H, m), 7.25 (1H, d, J = 2.4 Hz), 7.19 (1H, br s), 3.28 (2H, dt, J = 5.9, 5.9 
Hz), 2.78 (2H,t, J = 5.9 Hz). 

Reference example 3: 2-(6-Chloro-3-pyridazinylamlno)ethylamine 
Reference example 4: 2-(2-Quinoxallnylamlno)ethylamIne 
[0209] yield: 39% 

■"H NMR (DMSO-d6) 8 (ppm): 8.30 (1 H, s), 7.74 (1 H, d, J = 5.4 Hz), 7.65-7.48 (3H, m), 7.30 (1 H, dd, J = 7.8, 3.2 Hz) , 
3.39(2H,dt,J = 6.1,6.1 Hz), 2.78 (2H, t, J = 6.1 Hz). 

Reference example 5: 2-(4-Chloro-1 -phthalazlnylamlno)ethylamine 

Reference example 6: 2-{6,7-Dlmethoxy-4-qulnazollnylamlno)ethy!amlne 

[0210] yield: 65% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 8.31 (1H, s), 7.85 (1H, t, J = 6.2 Hz), 7.59 (1H, s), 7.01 (1H, s), 3.88 (3H, s), 3.88 (3H, 
s), 3.51 (2H, dt, J = 6.2, 6.2 Hz), 2.79 (2H, t, J = 6.2 Hz). 

Reference example 7: 2- [2-(4-Pyridyl)-4-qulnazolinylamino]ethylamIne 

Reference. example 8: 2-{4-Methyl-2-quinolylamino)ethylamine 

[0211] yield: 89% 
APCIMS (m/z): 202 (M + H) + 
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Reference example 9: 2-(4-Qulnotylamino)ethylamine 

[0212] yield: quantitative 
APCIMS (m/z) : 188 (M + H) + 

Reference example 10: 2-(1-lsoqulnolylamino)ethylamlne 

[0213] yield: 68% 
APCIMS (m/z): 188 (M + H) + 

Reference example 11: 2-(2-Benzothlazolylamino)ethylamlne 

[0214] yield: 59% 
APCIMS (m/z): 194(M + H) + 

Reference example 12: 2-[5-(N l N-Dimethylaminosulfonyl)-2-pyrldylamino]ethyl amine 

[0215] The title compound was obtained in a similar manner to the description in Reference example 1 by using 
pyridine instead of 1 ,4-dioxane and by using 2-chloro-5-(N ) N-dimethylaminosuifonyl)pyridine and ethylenediamine (22 
equivalence), 
yield: 69% 

1 H NMR (DMSO-d 6 ) 8 (ppm) : 8.26 (1H, d, J =2.3 Hz), 7.60 (1H, dd, J = 8.9, 2.6 Hz), 7.51 (1H, m), 6.59 (1H, d, J = 
8.9 Hz), 3.29 (3H, m), 2.70 (2H, d, J = 6.3 Hz), 2.56 (6H, s), 1 .45 (2H, br s). 
APCIMS (m/z): 245 (M +- H)+ 

Reference example 13: 2-Amino-N-(5-cyano-2-pyridyl)-2-methylpropylamine 

[0216] To a solution of 6-chloronlcotlnonltrile (3.50 g, 25.3 mmol) In 1 ,4-dioxane (10 mL) were added potassium 
carbonate (5.24 g, 37.9 mmol) and 1 ,2-dlamlno-2-rnethylpropane (3.97 mL, 37.9 mmol), and the mixture was ref luxed 
for 4 hours. The reaction mixture was, concentrated and crystals were allowed to precipitate. The deposited crude 
crystals were washed with toluene to obtain the title compound (4.03 g, 21 .2 mmol) as white crystals, 
yield: 84% 

APCIMS (m/z): 191 (M + H) + 

Reference example 14: 2-(3-Cyano-2-pyrldylamlno)ethanol 

[0217] To a solution of commercially available 2-chloro-3-cyanopyridine (1 .07 g, 7.73 mmol) in 1 ,4-dioxane (20 mL) 
were added potassium carbonate (1 .60 g, 11 .6 mmol) and monoethanolamlne (0.93 mL, 15.4 mmol), and the mixture 
was refluxed for 7 hours. After the reaction mixture was concentrated, the residue was purified by silica gel column 
chromatography to obtain the title compound (1 .20 g, 7.36 mmol) as colorless crystals, 
yield: 95% 

APCIMS (m/z): 164 (M + H) + 

Reference example 15: 4-[(3-Cyano-2-pyridyl)aminomethyl]benzy lamina 

[0218] The title compound was obtained In a similar manner to that of Reference example 14 by using p-xylenedl- 
amlne instead of monoethanolamlne. 
yield: 81% 

APCIMS (m/z): 239 (M + H)+ 

Reference example 16: 1-(3-Cyano-2-pyrIdyl)plperazlne dlhydrochloride 
[0219] 

(1) 4-tert-Butoxycarbonyl-1-(3-cyano-2-pyridyl)piperazlne was obtained in a similar manner to that of Reference 
example 14 by using N-tert-butoxycarbonyl piperazine instead of monoethanolamine. 
yield: 88% 

FABMS (m/z): 289 (M + H) + 
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(2) To a solution of the compound obtained in (1) (800 mg, 2.78 mmol) In methanol (20 mL) was added a 4 mol/L 
solution of hydrogen chloride In ethyl acetate (6.94 mL, 27.8 mmoi). After the mixture was stirred at room temper- 
ature for 4.5 hours, the reaction mixture was concentrated to obtain 1 -(3-cyano-2-pyrldyl)plperazlne dihydrochlo- 
ride (822 mg, 3.15 mmol). 
5 yield: quantitative 

APCIMS (m/2): 189 (M + H) + 

Reference example 17: 2-[(3-Cyano-2-pyrldyl)-N-methylamino]ethyl-N-methylamine 

10 [0220] The title compound was obtained In a similar manner to that of Reference example 14 by using N.N'-dimeth- 
ylethylenediamlne instead of monoethanolamine. 
yield: quantitative 
APCIMS (m/z): 191 (M + H) + 

Reference example 18: 2-Chloro-N-[2-(5-nltro-2-pyrldylamlno)ethylJacetamlde 

[0221 J To a solution of commercially available 2-(2-aminoethylamlno)-5-nitropyridIne (1 .05g ( 5.76 mmol) In methyl- 
ene chloride (20 mL) and triethylamine (1 .61 mL, 11 .6 mmol) was added chloroacetyl chloride (0.51 mL, 6.40 mmol) 
under ice-cooling, and the mixture was stirred at room temperature overnight. A small amount of ethanol was added 
20 to the reaction mixture, and the solvent was evaporated. The obtained residue was purified by silica gel column chro- 
matography to obtain the title compound, 
yield: 57% 

APCIMS (m/2): 257 ( 35 CIM - H), 259 ( 37 CIM - H)- 

25 Reference example 19: (R)-3-[N-tert-butoxycarbonyl-1-(3-cyano-2-pyridyl)-4-piperidyl aminojacetyl- 
4-thiazollnecarbonltrile 



[0222] 

30 (1) Commercially available 2-chioro-3-cyanopyrldine (2.00 g, 14.4 mmol) and 1 ,4-dloxa-8-azaspiro[4,5]decane 

(3.10 g, 21.6 mmol) was mixed in pyridine (20 mL), and the mixture was heated with stirring at 100°Cfor3.5 hours. 
The solvent was evaporated under reduced pressure. Water and chloroform was added to the obtained residue, 
and the solution was separated. The resulting organic layer was dried over anhydrous magnesium sulfate and 
concentrated. The obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate=8/1 

35 to 1/4) to obtain 8-(3-cyano-2-pyridyl)-1 ,4-dloxa-8-azaspiro[4,5]decane (1 .30 g, 5.31 mmol). The obtained plperl- 

dlne derivative (1 .30 g, 5.31 mmol) was dissolved In acetone (20 mL), and concentrated hydrochloric acid (1 0 mL) 
was added to the solution, which was then stirred at room temperature for 2 hours. The solvent was evaporated 
under reduced pressure, and the residue was neutralized with saturated aqueous sodium hydro gencarbonate 
solution, and extracted with chloroform. The obtained organic layer was dried over anhydrous magnesium sulfate. 

*o The solvent was evaporated under reduced pressure to obtain 1 -(3-cyano-2-pyrldyl)-4-oxoplperldine (1 .1 6 g, 5.77 

mmol). 
yield: 40% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.38 (1 H, dd, J = 4.B, 2.0 Hz), 7.83 (1 H, dd, J = 7.7, 2.0 Hz), 6.84 (1H, dd, J = 7.7, 4.8 
Hz), 4.02 (4H, t, J = 5.9 Hz), 2.63 (4H, t, J = 5.9 Hz). 

45 (2) The compound obtained In (1) (984 mg, 4.89 mmol) and ammonium acetate (3.77g, 48.9mmol) was mixed In 

methanol (18 mL). Sodium cyanoborohydrlde (307 mg, 4.89 mmol) was added to the mixture, which was then 
stirred at room temperature for 2 hours. The solvent was evaporated under reduced pressure. The obtained residue 
was separated by water and chloroform. The obtained aqueous layer was adjusted to pH 10 with a 2 mol/L aqueous 
solution of sodium hydroxide, and extracted with methylene chloride. The obtained organic layer was washed with 

so saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pres- 

sure. The obtained residue was purified by silica gel column chromatography (chloroform/solvent A=1 00/0 to 60/40; 
solvent A was prepared by mixing chloroform and concentrated aqueous ammonia (in 10:1,v/v) and separating 
the layers, and adding to the resulting organic layer the same volume of methanol as that of the used aqueous 
ammonia) to obtain 4-amlno-1-(3-cyano-2-pyridyl)piperidine (504 mg, 2.50 mmol). 

55 yield: 51% 

1 H NMR (CDCI3) 5 (ppm): 8.32 (1 H, dd, J = 5.0, 2.0 Hz), 7.75 (1 H, dd. J = 7.6, 2.0 Hz), 6.72 (1 H, dd, J = 7.6, 5.0 
Hz), 4.42-4.24 (2H, m), 3.21-3.06 (2H, m), 3.04-2.93 (1H, m), 2.13-2.00 (2H, m), 1 .66-1 .43 (2H, m). 
APCIMS (m/z): 203 (M + H)+ 
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(3) The compound obtained In (2) (300 mg. 1.48 mmol) was dissolved In tetrahydrofuran (6 mL). To the solution 
was added benzyl bromoacetate (78 ul, 0.49 mmol) under Ice-cooling, and the mixture was stirred for 5 hours. 
After triethylamlne (68 u,L, 0.49 mmol) was added to the mixture, the solvent was evaporated under reduced pres- 
sure. Ethyl acetate and water were added to the residue, and solution was separated. The obtained organic layer 

5 was washed with saturated brine, and dried over anhydrous magnesium sulfate. The solvent was evaporated, and 

the obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate = 60/40 to 0/100) to 
obtain 4-(N-benzyloxycarbonylmethyl)amino-1 -(3-cyano-2-pyridyl)piperidine (150 mg, 0.43 mmol). 
yield: 29% 

(4) The compound obtained In (3) (150 mg, 0.43 mmol) was dissolved in tetrahydrofuran (3 mL). To the solution 
10 was added dl-tert-butyl dlcarbonate (1 03 mg, 0.47 mmol) at room temperature, and the mixture was stirred at room 

temperature tor 3 hours. Further, 4-dimethylamlnopyridlne (5.0 mg, 0.04 mmol) was added, and the mixture was 
stirred for 4 hours. The solvent was evaporated under reduced pressure, and the obtained residue was purified 
by silica gel column chromatography (hexane/ethyi acetate=90/1 0 to 70/30) to obtain 4-(N-benzyloxycarbonylme- 
thyi-N-tert-butoxycarbonyl)amino-1-(3-cyano-2-pyrldyl)plperldlne (139 mg, 0.31 mmol). 
yield: 72% 

1H NMR (CDCI 3 ) 5 (ppm) : 8.32 (1H, dd, J = 4.8, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 2.0 Hz), 7.35 (5H, s), 6.75 (1H, 
dd, J = 7.6, 4.8 Hz), 5.1 5 (2H, s), 4.44-4.3B (3H, m), 3.83 (2H, s), 3.09-3.00 (2H, m), 1 .92-1 .55 (4H, m), 1 .36 (9H, s). 
APCIMS (m/z): 451 (M + H)+ 

(5) The compound obtained in (4) (127 mg, 0.28 mmol) was dissolved in ethanof (1 mL) and tetrahydrofuran (2 
20 mL). To the solution was added 10% palladium on carbon (12 mg, containing 50% water), and the mixture was 

stirred at room temperature under hydrogen gas atmosphere for 20 hours. To the reaction mixture was added 
Celite. The mixture was stirred and filtered using Celite as filtration aid. The solvent was evaporated under reduced 
pressure to obtain oil (100 mg). The obtained oil (100 mg) was dissolved in tetrahydrofuran (3 mL). To the solution 
were added (R)-4-carbamoylthlazoildlne (44 mg, 0.34 mmol), 1 -(3-dlmethylamlnopropyl)-3-ethylcarbodllmlde hy- 

25 drochloride (91 mg, 0.47 mmol), N-hydroxybenzotriazole (56 mg, 0.42 mmol), and methylene chloride (2 mL), and 

the mixture was stirred at room temperature for 2 hours. The solvent was evaporated under reduced pressure and 
water was added to the obtained residue, which was then extracted with methylene chloride. The obtained organic 
layer was washed with saturated aqueous sodium hydrogencarbonate solution, and dried over anhydrous mag- 
nesium sulfate. The solvent was evaporated under reduced pressure, and the obtained residue was purified by 

30 silica gel column chromatography (chloroform/methanol=99/1 to 95/5) to obtain (R)-3-{N-tert-butoxycarbo- 

nyl-[1-(3-cyano-2-pyridyl)-4-plpendyl]amino)acetyl-4-carbam oylthiazolidine (89 mg, 0.19 mmol). 
yield: 68% 

1 H NMR (CDCI3) fi (ppm): 8.33 (1 H, dd, J = 5.0, 2.0 Hz), 7.76 (1H, dd, J = 7.6, 2.0 Hz), 6.76 (1 H, dd, J = 7.6, 5.0 
Hz), 5.8-4.9 (1H, m), 4.8-4.3 (5H, m), 4.2-3.2 (4H, m), 3.08-2.99 (2H, m), 2.1-1 .6 (4H, m), 1 .48 and 1.45 (9H, s). 
35 APCIMS (m/z): 473 (M - H)- 

(6) Trifluoro acetic anhydride (41 u.L, 0.29 mmol) was ice-cooled, to which were added the compound obtained in 
(5) (68 mg, 0.14 mmol) and a solution of pyridine (23 u.L, 0.29 mmol) in methylene chloride (1 mL), and the mixture 
was stirred at the same temperature for 4 hours. Trifluoroacetlc anhydride (41 u.L) and pyridine (23 u. L) were further 
added to the mixture, and the mixture was stirred for 2 hours. Water was added to the reaction mixture, and the 

to solution was extracted with methylene chloride. The solvent was evaporated under reduced pressure and the 

obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate=90/1 0 to 60/40) to obtain 
(R)-3-{N-tert-butoxycarbonyl-[1-(3<yano-2-pyrldyl)-amlno)acetyl-4-thlazollnecarbonitrile (21 mg, 0.05 mmol). 
yield: 32% 

1 H NMR (CDCI3) 5 (ppm): B.33 (1 H, dd, J = 5.0, 2.0 Hz), 7.77 (1H, dd, J = 7.6, 2.0 Hz), 6.76 (1 H, dd, J - 7.6, 4.8 
45 Hz), 5.33 (1H, brs), 4.8-4.3 (5H, m), 4.2-3.6 (2H, m), 3.28 (2H, brs), 3.08-2.99 (2H, m), 1.90-1.60 (4H, m), 1.46 

(9H,s). 

APCIMS (m/z): 357 (M - CO(CH3)3 + H) + 
Reference example 20: 2-(3-Cyano-2-pyridyl)aminoethylamine dihydrochloride 

50 

[0223] 

(1) To a solution of commercially available 2-chloro-3-cyanopyridlne (1 .12 g, 8.09 mmol) In 1,4-dloxane (10 mL) 
were added potassium carbonate (1.12 g, 8.09 mmol) and tert-butyi N-(2-aminoethyl)carbamate (1.53 mL, 9.70 
55 mmol), and the mixture was refluxed for 6 hours. tert-Butyl N-(2-aminoethyl)carbamate (0.38 mL, 2.41 mmol) was 

further added to the mixture, and the mixture was refluxed for 3.5 hours. The residue was purified by silica gel 
column chromatography to obtain 3-cyano-2-(2-butoxycarbonylaminoethyl)amInopyridine (1 .51 g, 5.76 mmol) as 
colorless crystals. 
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yield: 71% 

APCIMS (m/2): 263 (M + H) + 

(2) To a solution of the compound obtained In (1 ) (0.92 g, 3.51 mmoi) In ethyl acetate (20 mL) was added a 4 mol/ 
L solution of hydrogen chloride In ethyl acetate (1 7.6 mL, 70.4 mmol), and the mixture was stirred at room tem- 
perature for 3 hours. The reaction mixture was concentrated to obtain the title compound (0.83 g, 3.52 mmol). 
yield: quantitative 
APCIMS (m/z): 163 (M + H) + 

Reference example 21: 3-(3-Cyano-2-pyricrylamlno)propylamlne dlhydrochlorlde 

[0224] 

(1) 3-Cyano-2-(3-butoxycarbonylaminopropyl)aminopyridinewas obtained in a similar manner to that of Reference 
example 20 (1) by using tert-butyl N-(3-amlnopropyl)carbamate Instead of tert-butyl N-(2-aminoethyl)carbamate. 
yield: 96% 

APCIMS (m/z) : 277 (M +- H) + 

(2) The title compound was obtained In a similar manner to that of Reference example 20 (2) by using 3-cyano- 
2-(3-butoxycarbonylaminopropyl)amlnopyrldlne instead of 3-cyano-2-(2-butpxycarbonylamlnoethyl)aminopyrid- 
ine. 

Reference example 22: 4-Amino-1-(2-pyrazinyl)piperidlne 

[0225] To a solution of commercially available 2-chloropyrazlne (824 p. L, 9.23 mmol) In 1 ,4-dloxane (8 mL) were 
added potassium carbonate (1.39 g, 10.1 mmol) and a known compound, 4-tert-butylcarbonylaminoplperldlne (1.68 
g, 8.39 mmol), and the mixture was refluxed for 6 hours. Chloroform was added to the reaction mixture, and the mixture 
was washed with water and the solvent was evaporated under reduced pressure. The obtained residue was dissolved 
in a 1 ,4-dloxane solution (1 0 mL). To the solution was added 4 mol/L solution of hydrogen chloride in 1 ,4-dloxane (20 
mL) at room temperature, and the mixture was stirred at the same temperature for 15 hours. The deposited crystals 
were collected by filtration, and the obtained crystals were dissolved in methanol. The solution was neutralized with 
addition of BloRad AG ( registered trademark)! X-8 ion-exchange resin. The solvent was evaporated under reduced 
pressure to obtain the title compound (1 .40 g, 7.85 mmol). 
yield: 93% 

APCIMS (m/z): 179 (M + H) + 

[0226] The compounds of Reference example 23 to 26 were obtained In a similar manner to that of Reference ex- 
ample 22 by using the corresponding haloheteroaryl instead of 2-chloropyrazlne. 

Reference example 23: 4-Amino-1-(2-quinolyl)piperidine 

[0227] yield: 52% 
APCIMS (m/z): 228 (M + H) + 

Reference example 24: 4-Amlno-1-(2-qulnoxalinyl)plperldine 

[0228] yield: 72% 
APCIMS (m/z): 229 (M + H) + 

Reference example 25: 4-Am!no-1-( 1 -lsoqulnolyl)piperldlne 

[0229] yield: 50% 
APCIMS (m/z): 228 (M + H) + 

Reference example 26: 4-Amlno-1-(5-cyano-2-pyrldyl)plperldlne 

[0230] yield: 54% 
APCIMS (m/z): 203(M + H)+ 
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Reference example 27: 2-Amino-2-methyl-N-(2-qulnoxailnyt)propylamlne 

[0231] To 2-chloroqulnoxallne (3.27 g, 20.0 mmol) were added potassium carbonate (4.15 g, 30.0 mmol) and 1 ,2-di- 
amlno-2-methylpropane (3.14 mL, 30.0 mmol), and the mixture was refluxed at 120°C for 63 hours. The reaction 
s mixture was filtered using Cellte as a filtration aid, and the filtrate was concentrated under reduced pressure. The 
obtained residue was purified by silica gel column chromatography (Chromatorex (registered trademark) NH, Fuji SI- 
lysia, hexane/chloroform=3/1 ) to obtain the title compound (2.77 g, 12.8 mmol). 
yield: 64% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.41 (1 H, s) ( 7.72 (1 H, d, J = 7.8 Hz), 7.51-7.48 (2H, m), 7.43 (1 H, t, J = 5.4 Hz), 7.30-7.24 
io (1 H, m), 3.31 (2H, d, J = 5.4 Hz), 2.90 (2H, br 3), 1 .07 (6H, s) 
APCIMS (m/z): 217 (M + H)+ 

[02321 In the following Reference example 28, 29, 30, 33, 34, and 35, the title compounds were obtained In a similar 
manner to that of Reference example 27 by using the corresponding halide instead of 2-chloroquinoxaline. 
[0233] In the following Reference example 31 , 32, 36, and 37, the title compounds were obtained in a similar manner 
to that of Reference example 13 by using the corresponding halide instead of 6-chloronicotlnonitrile. 

Reference example 28: 2-Amino-2-methyl-N-(2-qulnolyl)propyIamine 

[0234] yield: 20% 

20 1H NMR (DMSO-d 6 ) 8 (ppm): 7.80 (1H, d, J = 8.9 Hz), 7.57 (1H, d, J = 7.8 Hz), 7.44-7.41 (2H, m), 7.13-7.07 (1H, m), 
6.86 (1 H, d, J - 8.9 Hz), 6.79 (1 H, t, J = 5.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 1 .50 (2H, br s), 1 .06 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

Reference example 29: 2-Amino-N-( 1 -isoqulnolyl)-2-methylpropylamlne 

25 

[0235] yield: 56% 

1 H NMR (DMSOd6) 8 (ppm): 8.28 (1 H, d, J = 6.9 Hz), 7.81 (1H, d, J = 5.8 Hz), 7.68-7.44 (3H, m), 7.03 (1 H, t, J = 5.8 
Hz), 6.84 (1 H, d, J = 6.9 Hz), 3.45 (2H, d, J = 5.8 Hz), 3.14 (2H, br s), 1 .06 (6H, s). 
APCIMS (m/z): 216(M + H)+ 

30 

Reference example 30: 2-Amino-2-methyl-N-(4-quinolyl)propyIamine 
[0236] yield: 35% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.35 (1H, d, J = 5.4 Hz), 8.23 (1H, dd, J = 8.5, 1.6 Hz), 7.76 (1 H, dd, J =8.4, 1.3 Hz), 
35 7.59 (1H, ddd, J = 8.4, 7.0, 1.6 Hz), 7.40 (1H, ddd, J = 8.5, 7.0, 1.3 Hz), 6.75 (1H, t, J = 3.9 Hz), 6.54 (1H, d, J = 5.4 
Hz), 3.20 (2H, br s), 3.13 <2H, d, J = 3.9 Hz), 1 .10 (6H, s). 
APCIMS (m/z): 216 (M + H) + 

Reference example 31 : 2-Amlno-2-methyl-N-(2-pyrazlnyl)propyiamlne 

40 

[0237] yield: 10% 

1H NMR (DMSO-d 6 ) 8 (ppm): 7.80 (1H, s), 7.57 (1H, d, J = 2.8 Hz), 6.86 (1H, d, J = 2.8 Hz), 6.79 (1H, t, J = 5.6 Hz), 
3.31 (2H, d, J = 5.6 Hz), 1 .50 (2H, br s), 1 .06 (6H, s). 
APCIMS (m/z): 167 (M + H)+ 

45 

Reference example 32: 2-Amino-2-methyl-N-(5-nltro-2-pyrldyl)propylamlne 
[0238] yield: quantitative 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.86 (1H, d, J = 2.4 Hz), 8.07 (1H, dd, J - 9.5 Hz, 2.4 Hz), 6.68 (1H, d, J = 9.5 Hz), 3.34 
so (2H, s), 3.24 (3H, br s), 1 .01 (6H, s). 
APCIMS (m/z): 211 (M + H) + 

Reference example 33: 2-AmIno-2-methyl-N-(2-pyrldyl )propylamine 
55 [0239] yield: 49% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 7.89 (2H, dd, J = 5.1 , 1 .5 Hz), 7.30 (1 H, ddd, J = 8.2, 6.3, 1 .5 Hz), 6.51 (2H, dd, J = 8.2, 
1.1 Hz), 6.40 (1H ( ddd, J = 6.3, 5.1, 1.1 Hz), 6.28 (1H, t, J = 5.9 Hz), 3.12 (2H, d, J = 5.9 Hz), 1.00 (6H, s). 
APCIMS (m/z): 166 (M + H)* 
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Reference example 34: 2-Amlno-2-methyl-N-(5-tr(fluoromethyl-2-pyridyl)propylamlne 
[0240] yield: 44% 

1 H NMR (DMSO-de) 8 (ppm): 8.24 (1 H, d, J = 2.6 Hz), 7.59 (1H, dd, J = 8.6, 2.6 Hz), 7.1 6 (1 H, t, J = 6.1 Hz), 6.68 (1 H, 
5 d, J = 8.8 Hz), 3.23 (2H, d, J = 6.1 Hz), 1 .45 (2H, br s), 1 .02 (6H, s). 
APCIMS (m/z): 234 (M + H) + 

Reference example 35: 2-Amlno-N-(3,5-dlchloro-2-pyridyl)-2-methylpropylamine 

10 [0241] yield: 52% 

APCIMS (m/z): 234 ( 35 CI 35 CIM + H)+, 236 (^CFCIM + H) + , 236 (3 7 CI3 7 CIM + H) + 

Reference example 36: 2-Amino-N-(5-carbamoyl-2-pyridyl)-2-methylpropylamine 
is [0242] yield: 54% 

1 H NMR (DMSO-d 6 ) S (ppm) : 8.47 (1 H, d, J = 2.3 Hz), 7.78 (1 H, dd, J = 8.3, 2.3 Hz), 6.88 (1 H, m), 6.53 (1 H, d, J = 
8.3 Hz), 3.32 (2H, brs), 3.20 (2H, d, J = 6.0), 1.01 (6H, s). APCIMS (m/z): 209 (M + H)+ 

Reference example 37: 2-Amino-N-(3-cyano-2-pyrazinyl)-2-methylpropylamine 

20 

[Q243] yield: 83% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.31 (1H, d, J = 2.4 Hz), 7.90 (1 H, d, J = 2.4 Hz), 3.37 (5H, m), 1 .06 (6H, s). 
APCIMS (m/z): 192 (M + H) + 

25 Reference example 38: 2-Amino-N-[5-(N,N-dimethylaminocarbonyl)-2-pyridyl]-2-methy (propylamine 
[0244] 

(1 ) 6-Chloro-N,N-dlmethylnlcotlnamfde 

30 To a solution of commercially available 6-chloronicot!nic acid (1 .58 g, 1 0.0 mmol) in THF(40 mL) were added 

triethylamine (2.09 mL, 15.0 mmol), 50% dimethylamine (1.26 mL, 14.0 mmol), and 1-ethyl-3-[3-(N,N-dimethyl- 
amlno)propyl]-carbodiimlde hydrochloride (2.26 g, 11.0 mmol), and the mixture was stirred at room temperature 
for 15 hours. Chloroform was added to the reaction mixture. The organic layer was washed with water and saturated 
aqueous sodium hydrogencarbonate solution, and dried over anhydrous magnesium sulfate. The solvent was 

35 evaporated under reduced pressure, and the obtained residue was purified by silica gel column chromatography 

(chloroform) to obtain 6-chloro-N,N -dimethyl nicotinamide (1 .33 g, 7.20 mmol). 
yield: 72% 

(2) The title compound (934 mg, 3.95 mmol) was obtained in a similar manner to that of Reference example 27 
by using 6-chloro-N,N-dlmethyinicotlnamide (1 .33 g, 7.20 mmol) obtained In (1) instead of 2-chloroquinoxaline. 

40 yield: 55% 

1 H NMR (CDCI 3 ) 8 (ppm): 8.20 (1H, d, J = 2.4 Hz), 7.54 (1H, dd, J = 8.6, 2.4 Hz), 6.43 (1H, d, J = 8.6 Hz), 5.41 
(1 H, t, J = 5.7 Hz), 3.25 (2H, d, J = 5.7 Hz), 3.08 (6H, s), 1 .84 (2H, br s), 1 .1 7 (6H, s). 
APCIMS (m/z): 237 (M + H) + 

45 Reference example 39: 2-Amlno-N-(5-chloro-2-pyridyl)-2-methylpropylamlne 

[0245] To 2,5-dlchloropyrldlne (1.48 g, 10.0 mmol) were added dllsopropylethylamlne (1.92 mL, 11.0 mmol) and 
1,2-dlamino-2-methylpropane (3.14 mL, 30.0 mmol), and the mixture was heated with stirring at 170°C for 5.5 hours. 
The reaction mixture was concentrated under reduced pressure to evaporate excess 1 ,2-diamino-2-methylpropane. 
50 The obtained residue was purified by silica gel column chromatography (Chromatorex (registered trademark) NH, Fuji 
Sllysla, hexane/ethyl acetate =2/1) to obtain the title compound (163 mg, 0.819 mmol). 
yield: 8% 

1 H NMR (CDCI 3 ) 8 (ppm): 7.99 (1H, d, J = 2.2 Hz), 7.33 (1H, dd, J = 8.7, 2.2 Hz), 6.39 (1H, d, J = 8.7 Hz), 5.01 (1H, 
t, J = 5.9 Hz), 3.19 (2H, d, J = 5.9 Hz), 1 .65 (2H, br s), 1 .1 7 (6H, s). 
55 FAB MS (m/z): 200 (35CIM 4- H) + , 202 ( 37 CIM + H) + 
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Reference example 40: 2-Amlno-2-methyl-N-(2-pyrlmidlnyl)propylamlne 

[0246] The title compound (1 .09 g, 3.34 mmoi) was obtained In a similar manner to that of Reference example 39 
by using 2-pyrimldlne (2.00 g, 10,2 mmol) Instead of 2,5-dichloropyrldlne. 
yield: 33% 

1 H NMR (DMSO-d 6 ) 5 (ppm): 6.61 (2H, d, J = 7.4 Hz), 6.49 (1H, t, J = 7.4 Hz), 6.33 (1H, t, J = 5.9 Hz), 2.85 <2H, d, J 
= 5.9 Hz). 2.50 (2H,brs), 1.06 (6H,s). 

[02471 Reference example 41 : 2-Amino-2-methyl-N-(2-thlazolyl)propylamlne 

(1) Preparation of 2-methyl-2-nltro-N-(2-thlazolyl)propylamine 

After 2-amlnothlazole (5.00 g, 50.0 mmol), 2-nltropropane (4.45 g, 50.0 mmol), and triton B (0.500 mL) were 
dissolved In methanol (15 mL), 37% formalin (3.75 mL, 50.0 mmol) was added dropwise to the solution under 
heated reflux, and the solution was stirred as it was under heated reflux overnight. After cooling, the reaction 
mixture was concentrated, and the residue was purified by silica gel column chromatography (hexane/ethyl ace- 
tate=2/1 to 1/1) to obtain the title compound (7.31 g, 36.2 mmol). 
yield: 72% 

1 HNMR(CDCI 3 )5(ppm):7.09 (1H,d,J=3.8 Hz), 6.50 (1H, d, J = 3.8 Hz), 5.67 (1 H, brs), 3.91 (2H,s),1.65 (6H,s). 

(2) 2-Methyl-2-nltro-N-(2-thiazolyl)propyiamlne (2.00 g, 10.0 mmol) obtained In (1) was dissolved in concentrated 
hydrochloric acid (20 mL) and methanol (20 mL) and zinc (4.00 g, 61 .5 mmol) was added to the mixture at room 
temperature small portionwise. After the solution was stirred at the same temperature overnight, 28% aqueous 
ammonia was added to the solution until the solution became alkaline, and the solution was extracted four times 
with chloroform. The organic layer was dried over anhydrous magnesium sulfate, and concentrated to obtain the 
title compound (1 .69 g, 9.83 mmol) as a white solid. 

yield: 98% 

1 H NMR (CDCI 3 ) 6 (ppm): 7.41 (1 H, m), 6.96 (1 H, d, J = 3.8 Hz), 6.55 (1 H, d, J = 3.8 Hz), 3.10 (2H, d, J = 5.7 Hz) 
1.01 (6H,s). 

APCIMS (m/z): 172 (M + H) + 
Reference example 42: 2-AmIno-2-methyl-N-(1 ,3,4-thladIazol-2-yl)propylamlne 

[0248] After 2-amino-1 ,3,4-thiadiazole (25.0 g, 248 mmol), 2-nitropropane (23.0 mL, 258 mmol), and triton B (2.00 
m L) were dissolved In methanol (20 mL), 37% formalin (20.0 mL, 267 mmol) was added dropwise to the solution under 
heated reflux, and the solution was stirred as it was under heated reflux overnight. After cooling, water was added to 
the reaction mixture, and deposited solids were collected by filtration. The obtained solids were dissolved In saturated 
aqueous ammonium chloride solution (200 m L) and methanol (1 00 m L). To the solution was added small portionwise 
zinc-copper alloy (40.0 g) obtained according to the preparation method described In Org. Synth., 5, 855, with stirring 
at 60°C. After stirring at the same temperature for 4 hours, the reaction mixture was filtered using Celite as a filtration 
aid, and the filtrate was concentrated. An aqueous ammonia (28 % ) was added to the residue, and the solution was 
extracted four times with chloroform. The organic layer was dried over anhydrous magnesium sulfate and concentrated 
to obtain the title compound (1 6.8 g, 97.7 mmol) as a white solid, 
yield: 39% 

1 H NMR (CDCI3) S (ppm): 8.36 (1 H, s), 3.26 (2H, s>, 1 .20 (6H, s). 
APCIMS (m/z): 173 (M + H) + 

Reference example 43: 2-Amlno-N-(5-cyano-2-thlazoIyl)-2-methylpropyIamine 
[0249] 

(1) Preparation of 2-bromothiazole-5-carbonitri!e 

'2-Aminothiazole-5«carbonitrile (875 mg, 7.00 mmol) obtained. by the method described in Japanese Patent 
Unexamined Publication (KOKAI) No.9-1 69,748 was dissolved In 47% hydrobromlc acid (14 mL) and water (14 
mL). To the solution were added dropwise a solution of sodium nitrite (580 mg, 8.40 mmol) in water (7 mL) under 
ice-cooling. The mixture was stirred at the same temperature for 5 minutes, and further stirred at 50°C for 6 hours. 
Ethyl acetate was added to the reaction mixture, and the mixture was washed successively with water, saturated 
aqueous sodium hydrogencarbonate solution, and then with satutated brine. The organic layer was dried over 
anhydrous magnesium sulfate, and the solvent was evaporated to obtain the title compound (1 .05 g, 5.56 mmol) 
as an orange solid, 
yield: 79% 
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1 H NMR (DMSO-d 6 ) 5 (ppm):.8.57 (1H, s). 

2) 2-Bmothlazole-5-carbonltrile (955 mg, 5.05 mmol) obtained In (1) and diisopropylethy1amlne.(1.80 mL t 10.1 
mmol) were dissolved In 1,4-dloxane (20 mL), To the solution was added 1 ,2-amino-2-methyipropane (1 .10 mL, 
10.1 mmol) under Ice-cooling, and the mixture was allowed to react at room temperature overnight. After the 
5 reaction mixture was concentrated, the residue was purified by silica gel column chromatography (chloroform/ 

methanol=1 0/1 ) to obtain the title compound (895 mg, 4.57 mmol). 
yield: 90% 

1 H NMR (CDCI 3 )5(ppm):7.64<1H,s),3.15(2H, s), 1.21 (6H/s). 
APCIMS (m/z): 1 97 (M + H)+ 

10 

Reference example 44: 2-Amlno-2-methyl-N-(4-phenyl-2-thlazolyl)propylamIne 



is 1) 2-Methyl-2-nltro-N-(4-phenyl-2-thlazplyl)-2-propylamlne (6.21 g, 22.4 mmol) was obtained In a similar manner 

to that of Reference example 38 (1) from 2-amino-4-phenylthlazole (13.8 g, 50.0 mmol). 
yield: 45% 

1 H NMR (DMSO-d 6 ) 5 (ppm): .7.88-7.81 (3H, m), 7.40-7.34 (2H, m), 7.26 (1H, m), 7.07 (1H, s), 3.91 (2H, d, J = 
6.2 Hz), 1 .61 (s, 6H). 

20 (2) The title compound (827 mg, 3.35 mmol) was obtained In a similar manner to that of Reference example 38 

(2) from 2-methyl-2-nitro-N-(4-phenyl-2-thiazolyl)-2-propylamlne (2.00 g, 7.22 mmol). 
yield: 46% 

1 H NMR (DMSO-d 6 ) 6 (ppm) : 7.83 (2H. m), 7.55 (1H, m), 7.36 (2H, m), 7.27 (1 H, s), 7.01 (1H, s), 3.18 (2H, d, J 
= 6.2Hz), 1.02(6H,s). 
25 APCIMS (m/z): 248 (M + H) + 

Reference example 45: 2-Amlno-N-[5-(N 1 N-dimethylaminosulfonyl)-4-methyl-2-thlazolyl)-2-methylpropylamine 



(1) Preparation of 2-bromo-5-(N,N-dimethylaminosulfonyl)-4-methylthiazole 
2-Acetamide-4-methylthlazole-5-sulfonylchlorIde (2.56 g, 10.1 mmol) was dissolved in THF (30 mL). To the 

solution was added dropwlse a 2 mo!/L solution of dimethylamine In THF (20 mL, 40 mmol). under ice-cooling. 
After the mixture was stirred at the same temperature for 30 minutes, saturated brine was added to the reaction 
mixture, and the mixture was extracted three times with chloroform. The organic layer was dried over anhydrous 
magnesium sulfate, and the solvent was evaporated. Concentrated hydrochloric acid (30 mL) and methanol (10 
mL) were added to the residue, and the solution was stirred under heated reflux for 30 minutes. The reaction 
mixture was concentrated and aqueous sodium hydroxide solution was added to the residue so as to be alkaline. 
The solution was extracted three times with chloroform. The organic layer was dried over anhydrous magnesium 
sulfate, and the solvent was evaporated. 47% Hydrobromlc acid (20 mL) and 2-propanol (20 mL) were added to 
the residue. To the solution was added dropwlse a solution of sodium nitrite (723 mg, 10.5 mmol) and water (10 
mL) under Ice-cooling. The mixture was stirred at the same temperature for 5 minutes and at 60°C for 6 hours. 
Diethyl ether was added to the reaction mixture and washed successively with water, saturated aqueous sodium 
hydrogencarbonate solution, and then with saturated brine. The organic layer was dried over anhydrous magne- 
sium sulfate, and the solvent was evaporated. The obtained residue was purified by silica gel column chromatog- 
raphy (hexane/ethyl acetate=4/1 ) to obtain the title compound (793 mg, 2.78 mmol). 
yield: 28% 

1 H NMR (CDCI 3 ) 8 (ppm): 2.84 (6H, s), 2.67 (3H, s). 

(2) The title compound (706 mg, 2.42 mmol) was obtained in a similar manner to that of Reference example 43 
(2) from 2-bromo-5-(N,N-dimethylaminosulfonyl)-4-methylthiazole (719 mg, 2.52 mmol). 

yield: 96% 

1 H NMR (CDCI3) 5 (ppm) : 3.12 (2H, s), 2.79 (6H, s), 2.47 (3H, s), 1.21 (6H, s). 
APCIMS (m/z): 293 (M + H)+ 
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Reference example 46: 2-Amlno-2-methyl-N-(5-methyl-2-trtlazolyl)propylamlne 



[0252] 



(1) 2-Methyl-N-(5-methyl-2-thlazolyl)-2-nltropropylamine (7.54 g, 35.1 mmol) was obtained In a similar manner to 
that of Reference example 38 (1 ) from 2-amlno-5-methylthlazole {5.70 g, 50.0 mmol). 

yield: 70% 

1 H NMR (CDCI 3 ) S(ppm): 6.71 (1H, q , J = 1.1 Hz), 3.86 (2H, s), 2.27 (3H, s), 1.62 (6H, s). 

(2) The title compound (1 .74 g, 9.41 mmol) was obtained In a similar manner to that of Reference example 38 (2) 
from 2-methyI-N-(5-methyl-2-thlazolyl)-2-nltropropyl amine (2.00 g, 9.30 mmol). 

yield: 100% 

1 H NMR (CDCI3) 5 (ppm): 6.70 (1H, q, J = 1 .4 Hz), 3.16 (2H, s), 256 (3H, s), 1 .18 (6H, s). 
APCIMS (m/z): 186 (M + H) + 

Reference example 47: 4-Amlno-4-methyl-1-(2-pyrazlnyl)piperldlne 



(1) To a solution of 4-tert-butoxycartoonylamino-4-methyl-piperidine (856 mg, 4.00 mmol) described in European 
Patent 647,639 in 1, 4«dioxane(1 6 mL) were added potassium carbonate (2.21 g, 16.0 mmol) and 2-chloropyrazlne 
(0.764 mL, 8.00 mmol), and the mixture was refluxed for 4 days. After the reaction mixture was stand for cooling, 
the mixture was added with water and extracted three times with chloroform. The combined organic layer was 
washed with saturated brine, dried over anhydrous magnesium sulfate, and concentrated. The obtained residue 
was purified by silica gel column chromatography (hexane/ethyl acetate=1/1) to obtain 4-tert-butoxycarbonylaml- 
no-4-methyl-1-(2-pyrazinyl)piperidine (1.04 g, 3.55 mmol). 



1 H NMR (CDCI3) 8 (ppm): 8.15 (1H, d, J = 1 .4 Hz), 8.04 (1H, dd, J = 2.7, 1.4 Hz), 7.82 (1H, d, J = 2.7 Hz), 4.43 
(1H, br s), 3.87 (2H, ddd, J = 13.5, 4.7, 4.7 Hz), 3.33 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.11 (2H, d, J = 13.8 Hz), 
1.66 (2H, ddd, J = 13.8, 9.6, 4.2 Hz), 1.44 (9H, s), 1.40 (3H, s). 
APCIMS (m/z): 293 (M + H) + 

(2) To a solution of 4-tert-butoxycarbonyl ami no-methyl- 1-(2-pyraziny I) piperidine (1.04 g, 3.55 mmol) in dichlo- 
romethane (50 mL) was added trifluoroacetlc acid (50 mL) under ice-cooling. The reaction mixture was stirred at 
the same temperature for 2 hours. The reaction mixture was concentrated and the obtained residue was dissolved 
In ethanol. The solution was made alkaline with addition of BloRad AG (registered trademark) 1-X8 lon-exchange 
resin. After the reaction mixture was filtered, the filtrate was concentrated to obtain 4-amlno-4-methyl-1 -(2-pyrazl- 
nyl)plperldlne (623 mg, 3.24 mmol). 



1 H NMR (CDCI3) 8 (ppm): 8.15 (1H, d, J= 1.6 Hz), 8.04 (1 H, dd, J = 2.7. 1 .6 Hz), 7.79 (1 H , d, J = 2.7 Hz), 3.66-3.63 
(4H, m), 3.09 (2H, br s), 1 .71-1 .51 (4H, m), 1 .22 (3H, s). 
APCIMS (m/z): 193 (M + H)+ 

Reference example 48: 4-Amlno-4-methyl-1 -(2-pyrImldlnyl)plperldine 



(1) To a solution of 4-tert-butoxycarbonylamlno-4-methylplperidlne(1 . 28 g, 6.0 mmol) described In European Patent 
No. 647,639 In 1 ,4-dloxane (25 mL) were added potassium carbonate (4.15 g, 30.0 mmol) and 2-chloropyrlmldlne 
(2.06 g, 18.0 mmol), and the mixture was refluxed for 2 days. After the reaction mixture was stand for cooling to 
room temperature and filtered, the filtrate was concentrated. The obtained residue was partially purified by silica 
gel column chromatography (hexane/ethyl acetate = 1/1 ) to obtain a mixture (1 .97 g) of 4-tert-butoxycarbonylaml- 
no-4-methyl- 1-(2-pyr1mldlnyl)plperldlne and un reacted 2-chloropyrlmldlne. 

APCIMS (m/z): 293 (M + H)+ 

1 H NMR (CDCI3) 5 (ppm): 8.29 (2H, d, J = 4.6 Hz), 6.45 (1 H, t, J = 4.6 Hz), 4.98 (1 H, br s), 4.1 8 (2H, ddd, J = 1 3.5, 
4.6, 4.6 Hz), 3.44.(2H, ddd, J = 13.5, 10.3, 3.2 Hz), 2.04 (2H, d, J = 14.0 Hz), 1.60 (2H, ddd, J = 14.0, 10.0, 4.1 
Hz), 1.44 (9H, s), 1.40 (3H,s) 

(2) To a solution of a mixture (1.97 g) of 4-tert-butoxycarbony lam ino4 -methyl- 1-(2-pyrimidinyl)piperidine and 
2-chloropyrimldine In dichloromethane (1 0 mL) was added trifluoroacetlc acid (1 0 mL) under Ice-coollng. The re- 
action mixture was stirred at the same temperature for 2 hours. The reaction mixture was concentrated and the 



[0253] 



yield: 89% 



yield: 91% 



[0254] 



73 





EP 1 354 082 A1 



obtained residue was dissolved In ethanol, and the solution was made alkaline with addition of BloRad AG (reg- 
istered trademark) 1-X8 Ion-exchange resin. The mixture was filtered, and the filtrate was concentrated to obtain 
4-amlno-4-methyl-1 -(2-pyrlm!dlnyI)plperidlne (1 .09 g, 5.68 mmol). 
yield: 95% 

1H NMR (CDCy 6 (ppm): 8.29 (2H, d, J = 4.6 Hz), 6.44 (1 H, t, J = 4.6 Hz), 3.96-3.87 (2H, m), 3.83-3.72 (2H, m), 
1 .65-1 .55 (2H, m), 1 .52-1 .43 (2H, m), 1 .36 (2H, br s), 1 .20 (3H, s). 
APCIMS (m/z): 193 (M + H) + 

Reference example 49: 4-Amlno-4-methyM-(4-pyrlmidlnyl)piperldine 



(1 ) To a solution of 4-tert-butoxycarbonylamino-4-methylpiperidine (1 .28 g, 6.0 mmol) described in European Patent 
647,639 In tetrahydrofuran (25 mL) were added trlethylamlne (2.78 ml_ ( 20.0 mmol) and 4,6-dlchloropyrimldine 
(1 .79 g, 1 2.0 mmol) under Ice-cooling, and the mixture was stirred at room temperature overnight. After the reaction 
mixture was filtered, the filtrate was concentrated. The obtained residue was purified by silica gel column chroma- 
tography (hexane/ethyl acetate = 3/1) to obtain 4-tert-butoxycarbonylamino-1-(6-chloro-4-pyrimldinyl)-4-methyl- 
piperldlne (1.96 g, 6.00 mmol). 

1 H NMR (CDCI3) 6 (ppm) : 8.35 (1H, s), 6.51 (1H, s), 4.47 (1H, br s), 3.92 (2H, m), 3.36 (2H, ddd, J = 13.8, 10.5, 
3.2 Hz), 2.12 (2H, d, J = 14.0 Hz), 1.59 (2H, ddd, J = 14.0, 10.5, 3.5 Hz), 1.44 (9H, s), 1.39 (3H, s). 
APCIMS (m/z): 327 (^CIM + H)\ 329 ( 37 CIM + H)+ 

(2) To a solution of 4-tert-butoxycarbonylamino-1-(6-chloro-4-pyrlmidlnyl)-4-methylpiperldine (1.96 g, 6 mmol) In 
ethanol (50 mL) were added 10% palladium on carbon (1.00 g, containing 50% water) and ammonium formate 
(2.78 g, 60.0 mmol), and the mixture was refluxed for two hours. After the reaction mixture was stand for cooling 
to room temperature and filtered, and then the filtrate was concentrated to obtain 4-amino-4-methyl-1 -(4-pyrimidi- 
nyl)plperid)ne (1 .75 g, 6.00 mmol). 

yield: 100% 

1 H NMR (CDCI3) 8 (ppm) : 8.58 (1H, d, J = 1.1 Hz), 8.18 (1H, d, J = 6.5 Hz), 6.55 (1 H, dd, J = 6.5, 1.1 Hz), 4.48 
(1H, br s), 3.97 (2H, m), 3.38 (2H, ddd, J = 13.8, 10.3, 3.5 Hz), 2.13 (2H, d, J = 14.0 Hz), 1 .60 (2H, ddd, J = 14.0, 
10.3, 4.3 Hz), 1 .44 (9H, s), 1 .39 (3H, s) APCIMS (m/z): 293 (M + H) + 

(3) To a solution of 4-tert-butoxycarbonylamino-methyl-1-(4-pyrimidinyl) piperidine (1.75 g, 6.00 mmol) in dichlo- 
romethane (10 mL) was added trifluoroacetic acid(10 mL) under Ice-cooling. The reaction mixture was stirred at 
the same temperature for 3 hours. The reaction mixture was concentrated and the obtained residue was dissolved 
in ethanol, and the solution was made alkaline with addition of BloRad AG (registered trademark) 1-X8 ion-ex- 
change resin. After the reaction mixture was filtered, the filtrate was concentrated to obtain.4-amlno-4-methyl- 
1-(4-pyrlmldlnyl)plperldlne (1.15 g, 6.00 mmol). 



1 H NMR (CDCI3) 5 (ppm): 8.57 (1 H, d, J = 1 .4 Hz), 8.16 (1 H, d, J = 6.2 Hz), 6.51 (1 H, dd, J = 6.2, 1 .4 Hz). 3.83-3.70 
(2H, m), 3.68-3.55 (2H, m), 1 .65-1 .55 (2H, m), 1 .55-1 .45 (2H, m), 1 .20 (3H, s). 
APCIMS (m/z): 193 (M + H)+ 

Reference example 50: 4-Amlno-4-methyl-1-(5-trlfluoromethyI-2-pyridyl)plperldlne 



(1 ) To a solution of 4-tert-butoxycarbony!amIno-4-methylplperldine (1 .28 g, 6.0 mmol) described In European Patent 
No. 647,639 In 1 ,4-dloxane (25 mL) were added potassium carbonate (4.15 g, 30.0 mmol) and 2-chloro-5-trlfluor- 
omethylpyrldlne (1 .79 g, 1 8.0 mmol), and the mixture was refluxed overnight. After the reaction mixture was stand 
for cooling to room temperature and filtered, the filtrate was concentrated. The obtained residue was purified by 
silica gel column chromatography (hexane/ethyl acetate = 1/1) to obtain 4-tert-butoxycarbonylamino-4-methyl- 
1 -(5-trtfluoromethyl-2-pyrldyl) piperldlne (1 .64 g, 4.57 mmol). 

1 H NMR (CDCI3) 6 (ppm): 8.37 (1H, d, J = 2.7 Hz), 7.60 (1H, dd, J = 8.9, 2.7 Hz), 6.65 (1H, d, J = 8.9 Hz), 4.41 
(1H, br s), 3.92 (2H, ddd, J = 13.5, 4.5, 4.5 Hz), 3.36 (2H, ddd, J = 13.5, 10.5, 3.0 Hz), 2.08 (2H, d, J - 13.5 Hz), 
1 .63 (2H, ddd, J = 1 3.5, 1 0.0, 3.5 Hz), 1 .44 (9H, s), 1 .39 (3H, s). 
APCIMS (m/z): 360 (M + H)* 

(2) To a solution of 4-tert-butoxycarbonylam in o-4- methyl- 1 -(5-trifluoromethyl-2-pyridyl)piperidine (1.64 g, 4.57 
mmol) in dlchloromethane (10 mL) was added trifluoroacetic acid (10 mL) under Icercooiing. The reaction mixture 
was stirred at the same temperature for 3 hours. The reaction mixture was concentrated and the obtained residue 
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was dissolved In ethanol, and the solution was made alkaline with addition of BloRad AG (registered trademark) 
1-X8 Ion-exchange resin. After the reaction mixture was filtered, the filtrate was concentrated to obtain 4-amlno- 
4-methyl-1-(5-trlfluoromethyl-2-pyridyl)plperldlne (1 .15 g, 4.44 mmol). 
yield: 74% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.37 (1 H, d, J = 2.4 Hz), 7.59 (1H, dd, J = 9.2, 2.4 Hz), 6.64 (1 H, d, J = 9.2 Hz), 3.80-3.58 
(4H, m), 1 .6,7-1 .55 (2H, m), 1 .55-1 ,45 (2H, m), 1 .34 (2H, br s), 1 .20 (3H, s). 
APCIMS (m/z): 260 (M + H) + 

[0257] In the following Reference example 51 , 52, the title compounds were obtained In a similar manner to that of 
Reference example 50 by using the corresponding hallde Instead of 2-chIoro-5-trIfluoromethylpyrldine. 

Reference example 51 : 4-Amlno-1 -(5-chloro-2-pyridyl)-4-methylplperldlne 

[0258] yield: 23% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.09 (1 H, d, J = 2.7 Hz), 7.39 (1 H, dd, J = 9.2, 2.7 Hz), 6.60 (1 H, d, J = 9.2 Hz), 3.65-3.45 

(4H, m), 1 .80-1 .50 (4H, m), 1.19 (3H, s). 

APCIMS (m/z): 226 ( 35 CIM + H) + , 228 ( 37 CIM + H) + 

Reference example 52: 4-Amlno-4-methyl-1-(2-pyrldyl)piperidine 

[0259] yield: 53% 

1 H NMR (DMSO-d 6 ) S(ppm): 8.17 (1H, ddd, J = 4.9, 1.9, 0.8 Hz), 7.45 (1H, ddd, J = 8.6, 7.3, 1.9 Hz), 6.66 (1H, d, J 
= 8.6 Hz), 6.56 (1 H, ddd, J = 7.3, 4.9, 0.8 Hz), 3.64-3.51 (4H , m), 1 .70-1 .50 (4H, m), 1 .49 (2H, br s), 1 .1 9 (3H, s). 
APCIMS (m/z): 192 (M + H)+ 

Reference example 53: 4-Amlno-4-methyl- 1-(5-phenyl-2-pyridyl)plperldlne 
[0260] 

(1 ) To a solution of 4-tert-butoxycaroonyl amino -4- pi peri dine (1 .71 g, 8.00 mmol) described In European Patent No. 
647,639 in 1,4-dioxane (30 mL) were added potassium carbonate (11.1 g, 80.0 mmol) and 2,5-dibromopyridine 
(9.48 g, 40.0 mmol), and the mixture was refluxed for 5 days. After the reaction mixture was stand for cooling to 
room temperature and filtered, the filtrate was concentrated. The obtained residue was purified by silica gel column 
chromatography (hexane/ethyl acetate = 1/1 ) to obtain 1 -(5-bromo-2-pyrldyl)-4-tert-butoxycarbonylamino-4-meth- 
ylpiperldine (2.79 g, 7.59 mmol). 

yield: 94% 

1H NMR (CDCI3) 5 (ppm): 8.17 (1H, d, J = 2.7 Hz), 7.51 (1H, dd, J = 8.9, 2.7 Hz), 6.56 (1H, d, J = 8.9 Hz), 4.40 
(1H, br s), 3.77 (2H, ddd, J = 13.8, 4.5, 4.5 Hz), 3.25 (2H, ddd, J = 13.8, 10.8, 3.0 Hz), 2.06 (2H, d, J = 13.5 Hz), 
1.63 (2H, ddd, J = 13.5, 9.7, 3.8 Hz), 1.44 (9H, s), 1.38 (3H, s) 
APCIMS (m/z): 370 (79BrM + H)+, 372 ( 81 BrM + H) + 

(2) To a mixture of palladium acetate (13.4 mg, 0.060 mmol), dl-tert-butylorthoblphenylphosphlne (36.0 mg, 0.12 
mmol) described In J. Am. Chem. Soc, 121 , 9550 (1 999), phenylboronlc acid (1 .10 g, 9.0 mmol), potassium fluoride 
(1.04 g, 18.0 mmol), and 1-(5-bromo-2-pyridyl)-4-terl-butoxycarbonylamino-4-methyl piperidine (1.92 g, 5.19 
mmol) was added THF (6 mL) under an argon atmosphere, and the mixture was stirred at room temperature 
overnight. The reaction mixture was filtered, and the filtrate was concentrated. The obtained residue was purified 
by silica gel column chromatography [Chromatrex (registered trademark) NH, Fuji Sllysla, ethyl acetate to ethyl 
acetate/methanol = 9/1] to obtain 4-tert-butoxycarbonylamlno-4-methyl-1-(5-phenyl-2-pyrldyl)plperldIne (1.86 g, 
5.07 mmol). 

yield: 98% 

1 H NMR (CDCI3) 8 (ppm) : 8.43 (1 H, d, J = 2.4 Hz), 7.71 (1 H, dd, J = 8.6, 2.4 Hz), 7.52 (2H, d, J = 7.3 Hz), 7.42 
(2H, dd, J = 7.3, 7.3 Hz), 7.31 (1 H, m), 6.74 (1 H, d, J = 8.6 Hz), 4.44 (1 H, br s), 3.87 (2H, ddd, J = 13.5, 4.6, 4.6 
Hz), 3.31 (2H, ddd, J = 13.5, 10.8,3.0 Hz), 2.09 (2H, d, J= 14.0 Hz), 1.68 (2H, ddd, J = 14.0, 9.7, 4.3 Hz), 1.44 
(9H,s), 1.41 (3H,s). 
APCIMS (m/z): 368 (M + H) + 

(3) To a solution of 4-tert-butoxycarbonylamino-4-methyl-1 -(5-phenyl-2-pyridyl)piperidine (1 .86 g, 5.07 mmol) in 
dichloromethane (1 0 mL) was added trifluoroacetic acid (1 0 mL) under ice-cooling. The reaction mixture was stirred 
at room temperature for 3 hours. The reaction mixture was concentrated, and the obtained residue was dissolved 
In ethanol. The solution was made alkaline with addition of BloRad AG (registered trademark) 1-X8 Ion-exchange 
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resin. After the reaction mixture was filtered, the filtrate was concentrated to obtain 4-amlno-4-methyl-1-(5-phenyl- 
2-pyrioVl)plperldlne (1.25 g p 4.69 mmol). 
yield: 93% 

1 H NMR (CDCI3) 8 (ppm) : 8.44 (1H, d, J = 2.7 Hz), 7.70 (1H, dd, J = 8.9, 2.7 Hz), 7.51 (2H ( d, J = 7.3 Hz), 7.41 
(2H, dd, J = 7.3, 7.3 Hz), 7.31 (1H ( m), 6.74 (1H, d, J = 8.9 Hz), 3.72-3.48 (4H, m), 1.72-1.51 (4H, m), 1.48 (2H, 
brs), 1.20 (3H,s). 
APCIMS (m/z): 268 (M + H) + 

Reference example 54: 4-Amino-1-(5<yano-2-pyrldyl)-4-ethylplperldlne 
[0261] 

(1) To tetrahydrofuran (200 mL) was added ethylmagnesiurn bromide (1.0 mol/L solution in THF, 100 mL, 100 
mmol) under an argon atmosphere. To the solution was added dropwlse for 30 minutes a solution (100 mL) of 
1-benzyl-4-plperidone (11 .1 mL, 60.0 mmol) In THF under Ice-cooling, and the mixture was stirred at room tem- 
perature for 1 .5 hours. The reaction mixture was poured into an aqueous saturated ammonium chloride solution, 
and the mixture was extracted three times with ethyl acetate. The combined organic layer was washed with satu- 
rated aqueous sodium hydrogencarbonate solution and saturated brine, dried over anhydrous magnesium sulfate, 
and concentrated. The obtained residue was purified by silica gel column chromatography to obtain 1-benzyl- 
4-ethyl-4-hydroxyplperldlne (12.8 g, 58.4 mmoi). 

yield: 94% 

1H NMR (CDCI3) 8 (ppm): 7.32-7.22 (5H, m), 3.52 (2H, s) ( 2.62 (2H, ddd, J = 11 .9, 4.1 , 4.1 Hz), 2.33 (2H ( ddd, J 
= 1 1 .3, 3.2, 3.2 Hz), 1 .64 (2H, ddd, J = 1 2.4, 4.33, 4.33 Hz), 1 .60-1 .40 (2H, m), 1 .49 (2H, q, J = 7.6 Hz), 0.91 (3H, 
t, J = 7.6 Hz). 

APCIMS (m/z): 220 (M + H) + 

(2) To a solution of 1-benzyl-4-ethyl-4-hydroxypiperldine (12.8 g, 58.4 mmol) in acetonitrile (70 mL) was added 
dropwlse for one hour concentrated sulfuric acid (60.0 mL) with the inner temperature kept under 3Q°C, and the 
mixture was stirred at room temperature overnight. The reaction mixture was poured into Ice-water, and the mixture 
was adjusted to pH 1 0 with 50% aqueous potassium hydroxide solution while the mixture was being cooled. The 
mixture was extracted three times with chloroform. The combined organic layer was dried over sodium sulfate, 
and concentrated to obtain 4-acetylamino-1-benzyl-4-ethylpiperidine (14.3 g, 54.9 mmol). 

yield: 94% 

1 H NMR (CDCI3) 8 (ppm): 7.40-7.20 (5H, m), 5.00 (1 H, brs), 3.49 (2H, s), 2.63 (2H, m), 2.20-1 .90 (4H, m), 1 .97 
(3H, s), 1 .81 (2H, q, J = 7.6 Hz), 1 .58 (2H, ddd, J = 1 4.6, 1 0.4, 4.2 Hz), 0.79 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 261 (M + H) + 

(3) 4-Acetylarnlno-1-benzyl-4-ethylplperldlne (14.3 g, 54.9 mmol) was dissolved In 6 mol/L hydrochloric acid 
(200mL), and the mixture was refiuxed for 3 days. After cooling to room temperature, the mixture was adjusted to 
pH 12 with 50% aqueous sodium hydroxide solution and extracted three times with chloroform. The combined 
organic layer was dried over sodium sulfate, and concentrated to obtain 4-amino-1-benzyl-4-ethylplperldlne (10.3 
g, 47.2 mmol). 

yield: 94% 

1 H NMR (CDCl 3 ) 8 (ppm) : 7.40-7.20 (5H, m), 3.51 (2H, s), 2.56 (2H, ddd, J = 14.0, 4.3, 4.3 Hz), 2.32 (2H, ddd, J 
= 11.3, 11.3,2.7Hz), 1. 60 (2H, ddd, J= 14.0, 9.7, 4.3 Hz), 1.44-1.36 (4H, m), 1 .17 (2H, brs), 0.88 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 21 9 (M + H) + 

(4) To a solution of 4-amlno-1 -benzyl-4-ethylpiperldine (1 0.3 g, 47.2 mmol) In chloroform (200 mL) was added dl- 
tert-butyldicarbonate (13.0 mL, 56.6 mmol) under ice-cooling, and the mixture was stirred at room temperature 
overnight. After the solvent was concentrated, the obtained residue was purified by silica gel column chromatog- 
raphy to obtain 1-benzyl-4-tert-butoxycarbonylamino-4-ethylpiperldine (13.8 g, 43.3 mmol). 

yield: 94% 

1 H NMR (CDCI3) 8 (ppm) : 7.40-7.20 (5H, m), 4.20 (1H, br s), 3.49 (2H, s), 2.65-2.55 (2H, m), 2.25-2.15 (2H, m), 
2.00-1 .90 (2H, m), 1 .71 (2H, q, J = 7.5 Hz), 1 .55-1 .45 (2H, m), 1 .43 (9H, s), 0.81 (3H, t, J = 7.5 Hz). 
APCIMS (m/z): 31 9 (M + H)+ 

(5) To a solution of 1-benzyl-4-tert-butoxycarbonylamlno-4-ethylpiperldine (13,8 g, 43.3 mmol) in ethanol (90 mL) 
was added 10% palladium on carbon (2.0 g, containing 50% water), and a hydrogen gas addition was conducted 
to the mixture in an ordinary atmosphere. After the mixture was stirred for 2 days, the catalyst was removed by 
filtration. The filtrate was evaporated under reduced pressure to obtain 4-tert-butoxycarbonylamino-4-ethylpiperi- 
dlne (5.75 g, 25.2 mmol). 

yield: 94% 
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1 H NMR (CDCy 5 (ppm): 4.30 (1 H, br s), 2.95-2.75 (4H, m), 1 .94 (2H, d, J = 13.2 Hz), 1 .72 (2H, q, J = 7.4 Hz), 
1 .60-1 .40 (2H, m), 1 .43 (9H, s), 0.82 (3H ( t, J = 7.4 Hz). 
APCIMS (m/z): 229 (M + H) + 

(6) To a solution of 4-tert-butoxycarbonylamino-4-plperidlne (912 mg, 4.00 mmol) In 1,4-dioxane (20 mL) were 
added potassium carbonate (2.21 g, 16.0 mmol) and 2-chloro-5-cyanopyridine (1.11 g, 8.00 mmol), and the mixture 
was refluxed overnight. After the reaction mixture was cooled to room temperature, water was added, and the 
solution was extracted three times with chloroform. The combined organic layer was washed with saturated brine, 
dried over anhydrous magnesium sulfate and concentrated. The obtained residue was purified by silica gel column 
chromatography to obtain 4-tert-butoxycarbonylamlno-1-(5-cyano-2-pyrldyl)-4-ethy!plperldlne (970 mg, 2.93 
mmol). 



1 H NMR (CDCl 3 ) S (ppm): 8.39 (1H, d, J = 2.4 Hz), 7.58 (1H, dd, J = 9.2, 2.4 Hz), 6.61 (1H, d, J = 9.2 Hz), 4.34 
(1H, br s), 4.09 (2H, ddd, J = 13.8, 3.5, 3.5 Hz), 3.27 (2H, ddd, J = 13.8, 11.1, 2.7 Hz), 2.13 (2H, d, J = 13.5 Hz), 
1 .76 (2H, q, J = 7.6 Hz), 1 .54 (2H, ddd, J = 13.5, 9.5, 2.2 Hz), 1.44 (9H, s), 0.86 (3H, t, J = 7.6 Hz). 
APCIMS (m/z): 331 (M + H) + 

(7) To a solution of 4-tert-butoxycarbonylamino-2-pyr1dyl)-4-ethylpiperldine (970 mg, 2.93 mmol) in 1 ,4-dioxane 
(5 mL) was added a 4 mol/L solution of hydrogen chloride In 1 ,4-dloxane (20 mL) under Ice-cooling, and the mixture 
was stirred at room temperature for 1 hour. The reaction mixture was concentrated and the obtained residue was 
dissolved in ethanol. The solution was made alkaline with addition of BioRad AG (registered trademark) 1 -X8 ion- 
exchange resin. The reaction mixture was filtered, and the filtrate was concentrated to obtain 4-amlno-1 -(5-cyano- 
2-pyrldyl)-4-ethylplper1dlne (487 mg, 2.12 mmol). 



1 H NMR (CDCI3) S (ppm): 8.38 (1 H, d, J = 2.2 Hz), 7.56 (1 H, dd, J = 9.2, 2.2 Hz), 6.60 (1 H, d, J = 9.2 Hz), 3.98 
(2H, ddd, J = 1 3.5, 3.8, 3.8 Hz), 3.50 (2H, ddd, J = 1 3.5, 1 0.0, 3.5 Hz), 1 .65-1 .50 (4H, m), 1 .44 (2H , q, J = 7.4 Hz) , 
1 .26 (2H, br s), 0.91 (3H, t, J = 7.4 Hz). 
APCIMS (m/z): 231 (M + H) + 

Reference example 55: 4-Amino-1-(5<yano-2-pyridyl)-4-phenylpiperldine 



(1) To a solution of 4-tert-butoxycarbonylamlno-4-phenylpiperldine (1 .11g, 4.0 mmol) described In WO 01/07050 
in 1,4-dioxane (16 mL) were added potassium carbonate (2.21 g, 16.0 mmol) and 2-chloro-5-cyanopyridIne (1 .11 
g, 8.00 mmol), and the mixture was refluxed for three days. After the reaction mixture was cooled to room temper- 
ature, water was added to the solution; The mixture was extracted with chloroform three times. The combined 
organic layer was washed with satutrted brine, dried over anhydrous magnesium sulfate, and concentrated. The 
obtained residue was partially purified by silica gel column chromatography to obtain a mixture of 4-tert-butoxy- 
carbonylamlno-1 -(5-cyano-2-pyrldyl)-4-phenylplperidine and unreacted 2-chloro-5-cyanopyridine (1 .90 g). 

1 H NMR (CDCI3) 8 (ppm) : 8.41 (1 H, d, J = 2.2 Hz), 7.61 (1 H, dd, J = 9.2, 2.2 Hz), 7.30-7.10 (5H, m), 6.66 (1H, d, 
J = 9.2 Hz), 4.95 (1 H, br S), 4.28 (2H, d, J = 13.5 Hz), 3.36 (2H, dd, J = 11.6, 11 .6 Hz), 2.39 (2H, m), 2.07 (2H, m), 
1.37 (9H,s). 

APCIMS (m/z): 379 (M + H) + 

(2) To a solution of a mixture of 4-tert-butoxycarbonylamino-1 -(5-cyano-2-pyridyl)-4-phenylpiperidine and 2-chloro- 
5-cyanopyridine (1 .90 g) in 1 ,4-dioxane (5 mL) was added a 4 mol/L solution of hydrogen chloride in 1 ,4-dioxane 
(20 mL) under Ice-cooling, and the mixture was stirred at room temperature for 1 hour. The reaction mixture was 
concentrated and the obtained residue was dissolved In ethanol, and the solution was made alkaline with addition 
of BioRad AG (registered trademark)! -X8 Ion-exchange resin. The reaction mixture was filtered and the filtrate 
was concentrated. The obtained residue was purified by silica gel column chromatography to obtain 4-amino- 
1 «(5-cyano-2-pyridyl)-4-phenylpiperidine (647 mg, 2.33 mmol). 



1 H NMR (CDCI3) S (ppm): 8.41 (1H, d, J = 2.2 Hz), 7.59 (1 H, dd, J = 9.5, 2.2 Hz), 7.45 (2H, m), 7.36 (2H, m), 7.25 
(1H, m), 6.64 (1H, d, J = 9.5 Hz), 4.13 (2H, ddd, J - 13.5, 3.8, 3.8 Hz), 3.64 (2H, ddd, J = 13.5, 10.8, 2.7 Hz), 2.14 
(2H, ddd, J = 13.5, 9.5, 4.1 Hz), 1 .80 (2H, d, J = 13.5 Hz), 1 .53 (2H, br s). 
APCIMS (rh/z): 279 (M + H) + . 

Reference example 56: 2-Amino-N-(5-methoxycarbonyl-2-pyridyl)-2-methyl-amine 

[0263] To a solution of methyl 6<hloronicotinate (3.42 g, 20.0 mmol) In 2-propanol(20 mL) were added dilsopropyl- 



yield: 50 % 



yield: 72% 



[0262] 



yield: 58% 
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ethylamlne (4.1 8 mL, 24.0 mmol) and 1 ,2-dIamlno-2-methylpropana (3.1 4 mL. 30.0 mmol), and the mixture was refluxed 
at 80°C for 48 hours. The reaction mixture was concentrated under reduced pressure, and chloroform and aqueous 
potassium carbonate solution were added to the residue. The aqueous layer was extracted with chloroform. The organic 
layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated under reduced pressure. The 
obtained residue was purified by silica gel column chromatography (Chromatorex (registered trademark) NH, Fuji SI- 
lysia, hexane/ethyl acetate =5/1 ) to obtain the title compound (2.31 g, 1 0.3 mmol). 



1 H NMR (CDC! 3 ) 5 (ppm): 8.71 (1H, d, J = 2.3 Hz), 7.95 (1H, dd, J = 8.9, 2.3 Hz), 6.40 (1H, d, J = 8.9 Hz), 5.53 (1H, 
t, J = 5.9 Hz), 3.86 (3H, s), 3.27 (2H, d, J = 5.9 Hz), 1 .30 (2H, br s), 1 .1 8 (6H, s). 
APCIMS (m/z): 224 (M + H) + 

Reference example 57: 2-Amlno-2-methyl-N-(5-methyl-2-pyridyl)propylamine 

[0264] The title compound (678 mg, 3.78 mmol) was obtained in a similar manner to that of Reference example 13 
by using 2-bromo-5-methylpyrldlne (1 .72 g, 1 0.0 mmol) Instead of 2,5-dlchloropyridlne. 
yield: 38% 

1 H NMR (CDCI 3 ) 5 (ppm): 7.88 (1H ( d, J = 2.3 Hz), 7.22 (1H, dd, J = 8.3, 2.3 Hz), 6.38 (1H, d, J = 8.3 Hz), 4.72 (1H, 
t, J = 6.2 Hz), 3.18 (2H, d, J = 6.2 Hz), 2.16 (3H, s), 1 .40 (2H, br s), 1 .1 7 (6H, s). 
APCIMS (m/z): 180(M + H) + 

Reference example 58: 2-Amlno-N-(5-isopropyl-2-pyridyl)-2-methylpropylamine 



(1 ) 2-(6-Chloro-3-pyridyl)-2-propanol 

To a solution of methyl 6-chloronicotlnate (1.72 g, 10.0 mmol) In THF (30 mL) was added a 3 mol/L solution 
of methyl magnesium bromide in THF (7.33 mL, 22.0 mmol) at -30°C, and the mixture was stirred at 0°C for 3 
hours. Saturated aqueous ammonium chloride solution was added to the reaction mixture, which was then ex- 
tracted with ethyl acetate. The organic layer was washed with saturated brine, and dried over anhydrous magne- 
sium sulfate. The solvent was evaporated under reduced pressure. The obtained residue was purified by silica gel 
column chromatography (chloroform/methanol=40/1) to obtain 2-(6-chloro-3-pyridyl)-2-propanol (1.71 g, 10.0 
mmol). 

yield: quantitative 

1 H NMR (CDCI 3 ) 8 (ppm): 8.49 (1 H, d, J = 2.6 Hz), 7.79 (1 H, dd, J = 8.4, 2.6 Hz), 7.29 (1 H, d, J = 8.4 Hz), 1 .60 (6H, s). 
APCIMS (m/z): 1 72 (M + H) + 

(2) 2-Amlno-N-(5-lsopropenyl-2-pyr1dyl)-2-methylpropylamlne 

To 2-(6-chloro-3-pyridyl)-2-propanol (1.71 g, 10.0 mmol) obtained in (1) was added 1 ,2-diamino-2-methylpro- 
pane (5.14 mL, 50.0 mmol), and the mixture was refluxed at 140°C for 72 hours. After the reaction mixture was 
concentrated under reduced pressure, dlchloromethane and a 2 mol/L aqueous sodium hydroxide solution was 
added to the solution. The aqueous layer was extracted with dlchloromethane. After the organic layer was dried 
over anhydrous magnesium sulfate, the solvent was evaporated under reduced pressure. The obtained residue 
was purified by silica gel column chromatography (Chromatorex (registered trademark) NH, Fuji Sllysla, ethyl ac- 
etate) to obtain 2-amino-N-(5-isopropenyl-2-pyridyl)-2-methylpropylamine(102 mg, 0.456 mmol). 



1 H NMR (CDCI 3 ) 8 (ppm): 8.19 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J « 8.8, 2.3 Hz), 6.41 (1H, d, J = 8.8 Hz), 5.22 
(1 H, s), 5.00-4.90 (2H, m), 3.23 (2H, d, j = 6.5 Hz), 3.07 (3H, s), 1 .48 (2H, br s), 1 .1 8 (6H, s). 
APCIMS (m/z): 206 (M + H) + 

(3) To a solution of 2-amino-N-(5-isopropenyJ-2-pyridyl)-2-methyipropyiamine (102 mg, 0.456 mmol) obtained in 
(2) in methanol (4 mL) were added ammonium formate (631 mg, 10.0 mmol) and 10% palladium on carbon (36 
mg, containing 50% water), and the mixture was stirred at 70° C for 3 hours. The reaction mixture was filtered using 
Cellte as a filtration aid, and the methanol was evaporated under reduced pressure. To the obtained residue were 
added dlchloromethane and a 2 mol/L aqueous sodium hydroxide solution. The aqueous layer was extracted with 
dlchloromethane. After the organic layer was dried over anhydrous magnesium sulfate, the solvent was evaporated 
under reduced pressure to obtain the title compound (74 mg, 0.357 mmol). 



1 H NMR (CDCI3) 8 (ppm): 7.92 (1H, d, J = 2.4 Hz), 7.29 (1H, dd, J = 8.5, 2.4 Hz), 6.42 (1H, d, J = 8.5 Hz), 4.83 
(1 H, t, J = 6.2 Hz), 3.20 (2H, d, J = 6.2 Hz), 2.83-2.73 (1 H, m), 1 .94 (2H, br s), 1 .20 (6H, d, J = 7.0 Hz), 1 .1 8 (6H, s). 
APCIMS (m/z): 208 (M + H) + 



yield: 52% 



[0265] 



yield: 5% 



yield: 71% 
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Reference example 59: N-(2-Amlnoethyl)-2-quinoxallnecarooxamlde 

[0266] To a solution of tert-butyl N-(2-amlnoethyl)carbamate (770 mL, 4.85 mmo!) and trlethylamlne (811 mL, 5.82 
mmol) In chloroform (15 mL) was added a solution of 2-qulnoxallnecarbonylchIorlde (1 .03 g, 5.34 mmol) In chloroform 

5 (5 mL). After the mixture was refluxed at the same temperature for 2 hours, the organic layer was washed with water, 
and dried over anhydrous magnesium sulfate. The anhydrous magnesium sulfate was removed by filtration and the 
solvent was evaporated under reduced pressure. After the obtained residue was dissolved in chloroform (18 mL), 
trifluoroacetic acid (1 8 mL) was added to the solution, and the mixture was stirred at room temperature for 1 hour. The 
reaction mixture was concentrated under reduced pressure. A solution of the residue in methanol was neutralized by 

10 basic ion-exchange resin. The resin was removed by filtration, and the filtrate was concentrated under reduced pressure 
to obtain the title compound (867 mg, 4.01 mmol) as oil. 
yield: 83% 

APCIMS (m/z): 217 (M + H) + 

[0267] Compounds of Reference example 60 to 62 were obtained In a similar manner to that of Reference example 
15 59 by using a corresponding acid chloride or sulfonylchlorlde instead of 2-qulnoxalinecarbonytchlorlde. 

Reference example 60: N-(2-Aminoethyl)-2-furanecarboxamide 

[0268] yield: quantitative 
20 APCIMS (m/z): 155 (M + H) + 

Reference example 61 : N-(2-Amlno ethyl) benzamide 

[0269] yield: quantitative 
25 APCIMS (m/z): 165 (M + H) + 

Reference example 62: N-(2-Aminoethyl)benzenesulfonamIde 

[0270] yield: quantitative 
30 APCIMS (m/z): 201 (M + H) + 

[0271 ] Compounds of Reference example 63 to 65 were obtained in a similar manner to that of Reference example 
59 by using tert-butyl plperldin-4-ylcarbamate instead of tert-butyl amlnoethylcabamate from a corresponding acid 
chloride or sulfonylchlorlde. 

35 Reference example 63: 4-Amino-1 -benzoylplperidlne 

[0272] yield: quantitative 
APCIMS (m/z): 205 (M + H) + • 

to Reference example 64: 4-Amlno-1-nlcotlnoylplperldlne 

[0273] . yield: quantitative 
APCIMS (m/z): 206 (M + H) + 

45 Reference example 65: 4-Amlno-1 -benzenesulfonylplperidine 

[0274] yield: quantitative 
APCIMS (m/z) : 241 (M + H) + • 

so Reference example 66: 2-Amino-N-[5-(N,N-dimethylaminosulfonyl)-2-pyridyl]-2-methylpropyIamine 

[0275] 

(1) 2-Chloropyrldine-5-sulfonyIchlorIde (1.00 g, 4.72 mmol) described in WO 98/40332 was dissolved In tetrahy- 
55 drofuran (1 0.mL). To the solution were added triethylamine (657 u.L) and dimethylamine (468 u.L, 5.1 9 mmol), and 

the mixture was stirred at room temperature for two hours. The solvent was evaporated under reduced pressure. 
To the residue were added water and chloroform, and the solution were separated. The resulting organic layer 
was dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure to obtain 
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2-chloro*5-(N,N-dlmethylamlnosutfonyl)pyr1dlne (1 .04 g, quantitative). 

(2) To a solution of the compound (900 mg, 4.09 mmol) obtained in (1) in 1 ,4-dloxane (4 mL) were added potassium" 
carbonate (565 mg, 4.09 mmol) and 1 ,2-dlamlno-2-methylpropane (643 mL, 6.13 mmol), and the mixture was 
refluxed for 4.5 hours. The reaction mixture was filtered under reduced pressure, and the solids obtained by the 
5 filtration were washed with 1 ,4-dioxane (80 mL) and methanol(30 mL). The resulting fiitrate was evaporated under 

reduced pressure, and the residue was purified by silica gel column chromatography (Chromatorex (registered 
. trademark) NH. Fuji Silysia, ethyl acetate/methanol = 24 /1 ) to obtain the title compound (625 mg, 2.39 mmol) as 
a yellow solid, 
yield: 56% 

to ■ 1H ISJMR (DMSO-d6) 6 (ppm) : 8.23 (1H, d, J = 2.3 Hz), 7,58 (1H, dd, J = 8.9, 2.3 Hz), 7.35 (1H,brs), 6.68 (1H, 
d, J = 8.9 Hz), 3.23 (1H, d, J = 4.6 Hz), 2.55 (6H, s), 1 .02 (6H, s). 
APCIMS (m/z): 273 (M + H)+ 

Reference example 67: 2-Amlno-2-methyl-N-[5-(pyperldinosulfonyl)-2-pyridyl] amine 

15 

[0276] The title compound was obtained In a similar manner to that of Reference example 66 by using plperldlrie 
Instead of. dimethylamlrie. * . - 

yield: 65% ' . ' ' ' ; . ' " ! " ■ " " : -\ " 

APCIMS (m/z):' 31 3 (M + H) + ' " //• 

Reference example 68: 2-Amino-2-methyl-N-[5-(1 ,2,3,4-tetrahydroisoqulnolIne-ylsulfonyl)-2-pyridyl]propylamlne 

[0277] The title compound was obtained in a similar manner to that of Reference example 66 by using 1 ,2,3,4-tet- 
rahydroisoquinollne instead of dimethyl amine. 
25 yield: quantitative 

"•H NMR (DMSO-de) 5(ppm) : 8.31 (1 H, d, J = 2.3 Hz), 7.64 (1 K d, J = 8.9, 2.3 Hz), 7.52-(1 H, brs), 7.11-7.14 (4H. m). 
6.69 (1 H, d, J = 8.9 Hz), 6.42 (1 H, brs), 4. 13 (2H, s), 3.26-3.22 (2H, m), 2.85 (2H, t, J = 5.6 Hz), 1 .01 (6H, s), 0.93 (2H, s). 
APCIMS (m/z): 361 (M + H) + 

30 Reference example 69-1 : 2-Amino-2-methyl-N-(5-morphollnosulfonyl-2-pyridyl) amine 

Reference example 69-2-Amlno-2-methyl-N-[5-(1 ,3-thIazolidin-3-ylsulfonyl)-pyridylpropylamIne 

[0278] 

35 

(1) To a suspension of 2-chloropyrldlne-5-chioride (254 mg, 1 .20 mmol) described in WO 98/40332 in tetrahydro- 
furan.(5 mL) was added morpholine (1 .44 mmol) or 1 ,3-thiazolidine (1 .44 mmol), and triethylamine (167 1 .20 
mmol), and the mixture was stirred for 2.5 hours. Chloroform (9.6 mL),.polystyrenecarbonylchloride (2-3 mmol/g, 
276 mg), and polyvlnylpyridlne (264 mg) were added to the obtained residue, and the mixture was stirred at room 
temperature overnight. After the resin was removed by filtration, the solvent was evaporated. - 

(2) To the obtained residue were added 1,4-dloxane (4.8 mL), 1,2-dlamlno-2-methylpropane (101 \iL, 1.0 mmol), 
and potassium carbonate (164 mg, 1.2 mmol), and the mixture was heated with stirring at 100°Cfor2 days. Chlo- 
roform (2.4 mL) and methanol (2.4 mL) was added to the reaction mixture, and the mixture was filtered. The solvent 
was evaporated, and to the obtained residue were added chloroform (3.6 mL) and methanol (3.6 mL). To the 

45 solution was added formylpotystyrene (1 -2 mmol/g, 465 mg), and the mixture was stirred 2 overnights. The resin 

was removed by filtration and washed with chloroform (2.4 mL). The solvent was evaporated under reduced pres- 
sure to obtain each of titled amines. 2-Amlno-2-methyi-N-(5-morphollnosulfonyJ-2-pyridyl)propylamlne 
yield: 76% 

1 H NMR (CDCI 3 ) 5 (ppm) : 8.41 (1H, d, J = 2.3 Hz), 7.62 (1H, dd» J = 8.9, 2.3 Hz), 6.50 (1H, d, J = 8.9 Hz), 5.94 
so (1H, brt, J = 5.3 Hz), 3.75 (4H, t, J = 4.6 Hz), 3.31 (2H, d, J = 5.6 Hz), 2.99 (4H, t, J = 4.6 Hz), 1.89 (2H, br s), 

1.1? (6H, s). 2-Amlno-2-methyl-N-[5-(1,3-thlazolldln-3-ylsulfohyl)-2-pyrldyI]propylamlne 
yield: ,44% 

1 H NMR (CDCI3) 5 (ppm) : 8.49 (1H, d,' J = 2.3 Hz), 7.71 (1H, dd, J = 8.9, 2.3 Hz), 6.47 (1H, d, J = 8.9 Hz), 5.93 
(1 H, br s), 4.42 (2H, s), 3.61 (2H, t, J = 6.3 Hz), 3.30 (2H, d, J = 5.6 Hz), 2.80 (2H, t, J = 6.3 Hz), 1 .92 (2H, br s), 
55 1.19 (6H, s). 
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Reference example 70: 2-Amlno-2-methyl-N-[5-(N-m^ 

[0279] To a suspension of 2^hloropyrldlne-5-sulfonylchloride (254 mg, 1.20 mmol) described In WO 98/40332 In 
tetrahydrofuran (5 mL) were added N-methy I- O-methyl hydroxy lam Ine hydrochloride (140mg, 1 .44 mmol) and trlethyl- 
amine (334 u.L, 2.40 mmol), and the mixture was stirred at room temperature overnight. The reaction, mixture was 
concentrated, and to the obtained residue were added water and chloroform. The solutions are separated and the 
organic layer was dried over anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure, and 
the obtained residue was purified by silica gel column chromatography (hexane/ethyl acetate = 5/1) to obtain 2-chloro- 
5-{N-methyl-0-methylhydroxyamlno)sulfonylpyridlne (177mg). 

[0280J In 1 ,4-dloxane (4 mL), to the pyridine derivative (175 mg, 0.740 mmol) obtained above were added 1 ,2-dl- 
amlno-2-methylpropane (133 u,L, 1.26 mmol) and potassium carbonate (152 mg, 1.10 mmol), and the mixture was 
stirred at 1 00°C for 1 6 hours. The reaction mixture was filtered and the filtrate was concentrated under reduced pres- 
sure. The obtained residue was purified by silica gel column chromatography (chloroform to chloroform/methanol = 
93/7) to obtain the title compound (1 66 mg). 
yield: 78% 

1 H NMR (CDCI 3 ) 5 (ppm) : 8.47 (1H, d, J = 2.3 Hz), 7.72 (1 H, dd, J = B.9, 2.3 Hz), 6.51 (1H, d, J = 8.9 Hz), 6.10 (1H, 
br t, J = 5.6 Hz), 3.79 (3H. s), 3.33 (2H, d, J = 5.9 Hz), 2.79 (3H ( s), 2.20 (2H, br s), 1 .19 (6H, s). 
APCIMS (m/z): 289 (M + H) + 

Reference example 71 : 2-AmIno-N-[5-(N-cyclopropyl-N-methylamlnosulfonyl)-2-pyrldyl]-2-methyIpropylamine 

[0281] The title compound (275 mg) was obtained In a similar manner to that of Reference example 70 from 2-chloro- 
5-(N-cyclopropyl-N-methylamlnosulfonyl)pyridine (230 mg ( 0.933 mmol). 
yield: 98% 

1 H NMR (CDCI3) 5 (ppm) : 8.48 (1H, d, J = 2.3 Hz), 7.72 (1H, dd, J = 8.9, 2.3 Hz), 6.51 (1H, d, J = 8.9 Hz), 5.95 (1H, 
br s), 3.32 (2H, d, J = 5.6 Hz), 2.74 (3H, s), 2.16 (2H, br s), 1 .87-1 .81 (1 H . m), 1 .1 9 (6H, s), 0.88-0.83 (2H, m), 0.73-0.66 
(2H, m). 

APCIMS (m/z): 298 (M + H) + 

Reference example 72: 2*Amino-N-{5-[N-(2-hydroxyethyl)-N-methylamlnosulfonyl]-2 - pyridyl}-2-methylpropylamine 

[0282] The title compound (300 mg) was obtained in a similar manner to that of Reference example 70 from 2-chloro- 
5-[N-(2-hydroxyethyf)-N-methyl-pyrldlne (250 mg, 1 .00 mmol). 
yield: 99% 

1 H NMR (DMSO-d 6 ) 8 (ppm): 8.31 (1H, d, J = 2.6 Hz), 7.66 (1H, dd, J = 8.9, 2.3 Hz), 7.40 (1H, brt, J = 5.6 Hz), 6.73 
(1 H, d, J = 8.9 Hz), 4.81 (1 H, br s), 3.56 (2H, t, J = 5.9 Hz), 3.30 (2H, d, J = 5.6 Hz), 3.22 (3H, s), 3.00 (2H, t, J = 5.9 
Hz), 2.72 (3H,s) f 1.09 (6H,s). 
APCIMS (m/z): 303 (M + H) + 

Reference example 73: 2-Amlno-N-5-(N-cyanomethyl-N-methylamlnosulfonyl)-2-pyrldyl-2-methylpropylamlne 

[0283] The title compound (70 mg) was obtained In a similar manner to that of Reference example 70 from 2-chloro- 
5-(N-cyanomethyl-N-methylaminosuHonyi) pyridine (169 mg, 0.688 mmol) 
yield: 34% 

1 H NMR (CDCI3) 5 (ppm): 8.49 (1H, d, J = 2.5 Hz), 7.69 (1H, dd, J = 8.9, 2.5 Hz), 6.50 (1H, d, J = 8.9 Hz), 5.8B (1H, 
br s), 4.18 (2H, s), 3.31 (2H, d, J = 5.6 Hz), 2.87 (3H, s), 1 .79 (2H, br s), 1 .19 (6H, s). 
APCIMS (m/z): 298 (M + H)+ 

Reference example 74: 2-Amino-N-[5-(N-benzylaminosulfonyl)-2-pyridyI]-2-methyl propylamine 

[0264] The title compound was obtained In a similar manner to that of Reference example 66 by using benzylamlne 
Instead of dlmethylamlne. 
yield: 80% 

1 H NMR (DMSO-d 6 ) 6 (ppm) : 8.27 (1H, d, J = 2.6 Hz), 7.60 (1H, dd, J = 9.0, 2.6 Hz), 7.30-7.21 (5H, m), 6.62 (1H, d, 
J = 9.0 Hz), 3.94 (2H, s), 3.23 (2H, d, J = 5.6 Hz), 1 .02 (6H, s). 
APCIMS (m/z): 335 (M + H) + 



81 



EP 1 354 882 A1 



Reference example 75: 2-AmIno-2-methyl-NK5-(N-rnethylamlnosulfonyl)-2-pyr!dyl] propylamine 

[0285] The title compound was obtained In a similar manner to that of Reference example 66 by using methylamlne 
hydrochloride instead of dimethylamlne. 
5 yield: 59% 

1 H NMR (DMSO-d 6 ) 5 (ppm) : 8.26 (1H, d, J = 2.3 Hz), 7.59 (1H, dd, J = 8.9, 2.3 Hz), 7.24 (1H, brs), 6.66 (1 H, d, J = 
8.9 Hz), 3.23 (2H. d, J = 5.6 Hz), 2.37 (3H, s), 1 .01 (6H, s). 
FABMS (m/Z): 259 (M + H) + 

10 Reference example 76: 2-Amino-2-methyl-N-[5-(N-phenylamlnosulfonyl)-2-pyrldyl] propylamine 

[0286] The title compound was obtained In a similar manner to that of Reference example 66 by using aniline Instead 
of dimethylamine. 
yield: 62% 

15 1H NMR (DMSO-d 6 ) 5 (ppm) : 8.22 (1H, d, J = 2.3 Hz), 7.55 (1H, dd, J = 8.9, 2.6 Hz), 7.25-6.94 (5H, m), 6.57 (1H, d, 
J = 8.9 Hz), 3.18 (2H, d, J = 6.3 Hz), 0.99 (6H, s). 
FABMS (m/z): 321(M + H)+ 

Reference example 77: 2-Amino-N-{5-[N-(2-hydroxyethylamino)sulfonyl3-2-pyridyl}-2-methylp ropy lam ine 

20 

[0287] The title compound was obtained In a similar manner to that of Reference example 66 by using ethanolamine 
Instead of dimethylamlne. 
yield: 30% 

1H NMR (DMSO-d 6 ) S (ppm) : 8.27 (1H, d, J = 2.3 Hz), 7.61 (1H, dd, J = 8.9, 2.3 Hz), 7.23 (1H, m), 6.65 (1H, d, J = 
25 8.9 Hz), 4.67 (1H, br s), 3.20 (2H, d, J = 3.7 Hz), 2.89 (2H, s), 2.76 (4H, t, J - 6.3 Hz), 1 .02 (6H, s). 
APCIMS (m/z): 287 (M - H)- 

Reference example 78: 2-Amino-N-(5-sulfamoyl-2-pyrldyl)-2-methylpropylamlne 

30 [0288] The title compound was obtained In a similar manner to that of Reference example 66 by using 30% aqueous 
ammonia instead of dimethylamine. 
yield: 77% 

1 H NMR (DMSO-d 6 ) 8 (ppm) : 8.30 (1H, d, J = 2.3 Hz), 7.65 (1H, dd, J = 8.9, 2.7 Hz), 7.16 (1H, m), 6.65 (1H, d, J = 
8.9 Hz), 3.23 (2H. d, J = 5.9 Hz), 1 .01 (6H, s). 
35 APCIMS (m/z): 245 (M + H) + 

Reference example 79: 2-Amino-N-[5-(N-ethylaminosulfor.yl)-2-pyridyl]-2-methyl propylamine 

[0289] The title compound (313 mg) was obtained In a similar manner to that of Reference example 66 from 2-chloro- 
40 5-(N-ethylamlnosulfonyl)pyridlne (660 mg, 2.99 mmol). 
yield: 38% 

1H NMR (CDCI 3 ) 8 (ppm): 8.47 (1H, d, J = 2.5 Hz), 7.72 (1H, dd, J = 8.9, 2.5 Hz), 6.50 (1H, d, J = 6.9 Hz), 5.97 (1H, 
br t), 3.32 (2H f d, J = 5.9 Hz), 2.97 (2H, q, J = 7.3 Hz), 1.18 (6H, fi). 1.11 (3H, t, J = 7.3 Hz). 
APCIMS (m/z): 273 (M + H) + 

45 

Reference example 80: 1-[(5-Cyanopyr1dln-2-ylamlno)methyl]cyciopropy lamina 

[0290] 1-(Amlnomethyl)cyclopropyiamlne dlhydrochlorlde (250 mg, 2.00 mmol) prepared according to the method 
described in literature [J. Org. Chem., 57, 6071 (1992)] was dissolved in methanol, and made into a free form by 

so addition of BipRad AG (registered trademark) 1 -XS ion-exchange resin (6.0 g), and then the mixture was filtered. After 
the filtrate was concentrated, 2-chloro-5 -cyan opyrl dine (139 mg, 1.00 mmol), potassium carbonate (276 mg, 2.00 
mmol), and 1,4-dioxane (2 mL) was added to the filtrate, and the mixture was refiuxed overnight. After the reaction 
mixture was concentrated, the residue was purified by silica gel column chromatography (chloroform/methanoi= 100/1 
to 20/1 ) to obtain the title compound (70.0 mg, 0.372 mmol). 

55 yield: 37% 

1 H NMR (CDCI 3 ) 5 (ppm) : 8.35 (1 H, d, J = 1 .9 Hz), 7.55 (1 H, dd, J = 8.6, 1 .9 Hz), 6.42 (1 H, d, J = 8,6 Hz), 5.39 (1 H, 
m) f 3.37 (2H, d, J = 5.4 Hz), 0.70-0.59 (4H , m). . 
APCIMS (m/z): 189(M + H) + 



82 





EP 1 354 882 A1 



Reference example 81: 1-[(5-Cyanopyridln-2-ylamIno)methyl]cyclopentylamlne 



[0291] 



(1) 1-(Amlnomethyl)cyclopentylamlne dlhydrochloride 

To a mixture of benzyltriethylammonlum chloride (500 mg, 2.20 mmol) and 50% aqueous sodium hydroxide 
solution (18.2 g, 22.7 mmol) was added dropwise a solution of N-(diphenylmethylene)aminoacetonitrile (5.00 g, 
22.7 mmol) and 1 ,4-dibromobutane (5.88 g, 27.3 mmol) In toluene (10 mL) under Ice-cooling. After stirring at room 
temperature overnight, the mixture was added with water, and extracted three times with chloroform. The organic 
layer was dried over anhydrous magnesium sulfate, and the reaction mixture was concentrated. The residue was 
purified by silica gel column chromatography (hexane/ethyl acetate = 1/1). 1-Cyano-1-[N-(diphenylmethylene)aml- 
nojcyclopentane was dissolved In THF (200 mL), and the solution was added with 2 mol/L hydrochloric acid (4 
mL) and stirred at room temperature overnight. After the reaction mixture was washed twice with chloroform, the 
aqueous layer was concentrated to obtain a solid (1.58 g). 

The obtained solid was dissolved in ethanoi (200 mL), and platinum dioxide (270 mg) and concentrated hy- 
drochloric acid (5.35 mL) were added to the solution. And the mixture was allowed to react under hydrogen (50 
psl) at 36 Q C overnight. The reaction mixture was filtered using Cellte as af lltration aid. The filtrate was concentrated, 
and the obtained product was recrystallized from 2-propanoI to obtain the title compound (1 .21 g, 6.44 mmol). ' 
yield: 28% 

1 H NMR (D 2 0) 6 (ppm): 3.28 (2H, s), 1 .85-1 .72 (8H, m). 
APCIMS (m/z): 115 (M + H) + 

(2) The title compound (1 .21 g, 5.58 mmol) was prepared in a similar manner to that of Reference example 80 
from 1 -(amlnomethyl)cyclopentylarnine dlhydrochloride (2.07 g, 1 0.7 mmol) prepared In Reference example 81 (1). 
yield: 52% 

1 H NMR (CDCI 3 ) 5 (ppm): 8.35 (1H, d, J = 2.2 Hz), 7.52 (1H, dd. J = 8.9, 2.2 Hz), 6.41 (1H, d, J = 8.9 Hz), 5.71 
(1 H, m), 3.33 (2H. d, J = 5.4 Hz), 1 .83-1 .41 (8H, m). 
APCIMS (m/z): 21 7 (M + H)+ 

Reference example 82: 2-[5-Cyanopyrldin-2-ylamino]methyl]adamantan-2-ylamine 



(1) 2-(Aminomethyl)-2-adamantanamine dlhydrochloride 

The title compound (3.23 g, 11 .2 mmol) was prepared In a similar manner to that of Reference example 85 
described below from 2-adamantanone (3.00 g, 20.0 mmol). 
yield: 56% 

1 HNMR(D 2 0)6(ppm):3.51 (2H, s), 1.96-1.65 (14H, m). 
FABMS (m/z): 181 (M + H) 4 

(2) The title compound (928 mg, 3.29 mmol) was prepared In a similar manner to that of Reference example 80 
from 2-amlnomethyl-2-adamantanamlne dlhydrochloride (1.27 g, 5.00 mmol) prepared above. 

yield: 66% 

1H NMR (CDCI3) 5 (ppm): 8.34 (1H, d, J = 1 .9 Hz), 7.48 (1H, dd, J = 8.9, 1.9 Hz), 6.40 (1H, dd, J = 8.9, 0.54 Hz), 
5.87 (1H, m), 3.56 (2H, d, J = 5.1 Hz), 2.03-1 .66 (14H, m). 
APCIMS (m/z): 283 (M + H) + 

Reference example 83: 1-[5-Cyanopyrldln-2-ylamlno]methyl]cyclooctylamlne 



(1) 1-(Aminomethyl)cyclooctylamine dihydrochloride 

The title compound (3.01 g, 13.1 mmol) was prepared In a similar manner to that of Reference example 85 
described below from cyclooctanone (10.1 g, 80.0 mmol). 
yield: 16% 

1 H NMR (D 2 0) 5 (ppm): 3.21 (2H, s), 1 .79-1 .46 (14H, m). 
APCIMS (m/z): 157 (M 4- H) + , 

(2) The title compound (1 .01 g, 0.390 mmol) was prepared in a similar manner to that of Reference example 80 
from 1-(aminornethyl)cyclooctyIamlne dlhydrochloride (1.15 g, 5.00 mmol) prepared above. 

yield: 78% 



[0292] 



[0293] 
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1 H NMR (CDCyS (ppm): 8.33 (1H, d, J= 1.8 Hz), 7.48 (1H, dd.J = 8.8, 1.8 Hz), 6.56 (1H, d, J = 8.8 Hz). 6.31 
(1H, t, J = 6.0 Hz), 3.64 (2H, d, J = 6.0 Hz), 1 .80-1.26 (14H, m). APCIMS (m/z): 259 (M + H) 4 

Reference example 84: 1-[(5-Cyanopyridln-2-ylamino)rnethyl]cyclobutylarnlne 

5 

[0294] 

(1) 1-(Amlnomethyl)cyclobutylamlne dlhydrochlorlde 

The title compound (5.14 g, 29.5 mmol) was prepared In a similar manner to that of Reference example 85 
io described below from cyclobutanone (5.00 g, 71 .4 mmol) yield: 41% 

1 H NMR (D z O) 5 (ppm) : 3.38 (2H, s), 2.36-2.16 (4H, m), 2.03-1.83 (2H, m). 
APCIMS (m/z): 101 (M + H) + 

(2) The title compound (497 mg, 2.45 mmol) was prepared in a similar manner to that of Reference example 85 
(2) from 1-(aminomethyl)cyclobutylamlne dlhydrochlorlde (865mg, 5.00 mmol) prepared above. 

is yield: 49% 

1 H NMR (CDCIs) 8 (ppm) : 8.37 (1H, d, J = 2.4 Hz), 7.51 (1H, dd, J - 8.9, 2.4 Hz), 6.44 (1H, d, J = 8.9 Hz), 5.67 
(1H ( br s), 3.49 (2H, d, J = 5.4 Hz), 2.13-1 .69 (6H, m). 

APCIMS (m/z): 203 (M + .H) + • 
20 Reference example 85: 1-[(5-Cyanopyr1dln-2-ylamlno)methyl]cyclohexylamlne 
[0295] 

(1) 1-(Aminomethyl)cyclohexylamine dlhydrochlorlde 

25 Cyclohexanone (9.80 g, 100 mmol), ammonium chloride (10.6 g, 200 mmol), sodium cyanide (4.90 g, 100 

mmol), and 28% aqueous ammonia (20 mL) were dissolved In ethanol (180 ml_) and water (100 mL), and the 
solution was allowed to react at 50°C for 3 hours. The reaction mixture was made alkaline with saturated aqueous 
sodium hydro gencarbon ate solution, and the mixture was extracted twice with chloroform. The organic layer was 
dried over anhydrous magnesium sulfate and concentrated. To the residue were added acetonltrile and a 4 mol/ 

30 l solution of hydrogen chloride In 1,4-dloxane (50 mL), and the deposited solid was collected by filtration. The 

solid was dissolved in ethanol (400 mL), and to the solution were added platinum dioxide (1 .00 g, 4.41 mmol) and 
concentrated hydrochloric acid (20 mL). The mixture was allowed to react under hydrogen (50 psi) at 36°C over- 
night. The reaction mixture was filtered using Celite as a filtration aid, and the filtrate was concentrated. The ob- 
tained product was recrystalllzed from 2-propanol to obtain the title compound (7.28 g, 36.0.mmol). 

35 yield: 36% 

1 H NMR (D 2 0) 8 (ppm): 3.27 (2H, s), 1 .77-1 .39 (10H, m). 
APCIMS (m/z): 129 (M + H)+ 

(2) 1 -(Aminomethyl)cyclohexylamine dlhydrochlorlde (1 .00 g, 5.00 mmol) prepared above was dissolved in meth- 
anol, and made into a free form with addition of BloRad AG (registered trademark) 1-X8 lon-exchange resin (14 

40 g), and the solution was filtered. The filtrate was concentrated, and to the residue were added 2-chloro-5-cyano- 

pyrldlne (695 mg, 5.00 mmol), N,N-dIlsopropylethylamlne (1 mL) and 1,4-dloxane (20 mL). The mixture was re- 
fluxed overnight. The reaction mixture was concentrated and the residue was purified by silica gel column chro- 
matography (chloroform/methanol=100/1 to 6/1) to obtain the title compound (91 6 mg, 3.97 mmol). 
yield: 79% 

45 ih NMR (CDCI 3 ) 8 (ppm): 8.34 (1H, d, J = 2.4 Hz), 7.49 (1H, dd, J = 8.6, 2.4 Hz), 6.61 (1H, d, J = 8.6 Hz), 6.54 

(1H,t,J = 5.9Hz),3.85(2H,d,J = 5.9Hz), 1.79-1 .46 (10H, m). APCIMS (m/z): 231 (M + H) + 

Reference example 86: 2-Methyl-1-(4-nitroanilIno)-2-propylamlne 

so [0296] To a solution of 4-fluoro nitrobenzene (2.12 mL, 20.0 mmol) in 1,4-dioxane (20 mL) were added potassium 
carbonate (3.04 g, 22.0. mmol) and 1 ,2-dlamIno-2-methylpropane (4.19 mL, 40.0 mmol), and the mixture was refluxed 
for 3 hours. The reaction mixture was concentrated to allow crystals to precipitate. The resulting crude crystals were 
washed with toluene to obtain the title compound (4.42 g, 20.0 mmol) as white crystals, 
yield: quantitative 

55 1H NMR (DMSO-d 6 ) 8 (ppm) : 7.95 (2H, d, J = 9.7 Hz), 7.1 2 (1 H, br s), 6.72 (2H, d, J = 9.7 Hz), 3.02 (2H, br s), 1 .50 
(2H, brs), 1.04 (6H,s). 
APCIMS (m/z): 208 (M - H) + 
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Reference example 87: 1-Anlllno-2-methyl-2-propylamlne 



[0297] 



(1) 1-AnllIno-2-methyl-2-nltropropane • 

To a solution of aniline (9.11 mL, 100 mmol) In methanol (30 ml_) were added 2-nltropropane (8.98 mL, 100 
mmol) and triton B (0.500 mL). 37% Formalin (7.49 mL, 1 00 mmol) was added dropwise to the mixture while the 
mixture was refluxed. The mixture was furtherrefluxed with stirring for 7 hours. The reaction mixture was stand 
for cooling at room temperature, and deposited crystals are collected by filtration. The crystals were washed with 
methanol cooled to 0°C and dried to obtain 1-anlllno-2-methyl-2-nltropropane (13.0 g, 67.0 mmol). 



(2) To a solution of 1-anillno-2-methyl-2-nltropropane (2.00 g, 1 0.3 mmol) obtained In (1) In methanol (20 mL) and 
concentrated hydrochloric acid (20 mL) was added zinc powder (4.00' g, 61 .5 mmol) at 0°C, and the mixture was 
stirred at room temperature for 2 hours. The solution was filtered using Celite as a filtration -aid to remove excess 
zinc, . and the solvent was evaporated under reduced pressure. To the obtained residue was added an aqueous 
ammonia, and the aqueous layer was extracted with chloroform. The organic layer was dried over anhydrous 
magnesium sulfate. The solvent was evaporated under reduced pressure to obtain the title'compound (1 .59 g,- 
9.68 mmol). 



1 H NMR (DMSO-d 6 ) 5 (ppm): 7.07-7.00 (2H, m), 6.63-6.58 (2H, m), 6.50-6.44 (2H, m) t 5.35 (1H, t, J = 5.8 Hz), 
2.84 (2H, d, J = 5.8 Hz), 1 .05 (6H ( s). 

Reference example 88: 1-(4-Cyanoanlllno)-2-methyl-2-propylamine 

[0298] The title compound (456 mg, 2.40 mmol) was obtained in a similar manner to that of Reference example 86, 
except 4-fluorobenzonitrile (2.42 g, 20.0 mmol) was used Instead of 4-fluoronitrobenzene, and purification was con- 
ducted at a final step by silica gel column chromatography (Chromatorex (registered trademark) NH, Fuji Sllysia, hex- 
ane/chloroform = 2/1) 



1 H NMR (DMSO-d 6 ) 5 (ppm): 7.41 (2H, d, J = 8.9 Hz), 6.71 (2H, d, J = 8.9 Hz), 6.50 (1 H, t, J = 5.7 Hz), 2.93 (2H, d, J 
= 5.7 Hz), 1 .47 (2H, br s), 1 .04 (6H, s). 
APCIMS (m/z): 190 (M + H) + 

Reference example 89: 1 -(p-Anlsidino)-2-methyl-2-propylamIne 

[0299] The title compound (3.80 g, 28.4 mmol) was obtained In a similar manner to that of Reference example 87 
by using p-anlsidine (6.15 g, 50.0 mmol) instead of aniline, 
yield: 28% for 2 steps 

1 H NMR (CDCI 3 ) 5 (ppm): 6.72 (2H, d, J = 9.2 Hz), 6.63 (2H, d, J = 9.2 Hz), 4.75 (3H, br s), 3.70 (3H, s), 3.08 (2H, s), 
1.28 (6H.S). 

APCIMS (m/z): 195 (M + H) + 

Reference example 90: 1-[4-(N f N-Dimethylaminosulfohyl)anilino]-2-methyl-2-propylamine 



(1) 4-Fluoro-1-(N,N-dlmethylamlnosulfonyl)benzene 

To a solution of 4-fluorobenzenesulfonyl chloride (1 .95 g, 1 0.0 mrnol) In THF (40 mL) were added triethylamlne 
(2.09 mL, 15.0 mmol) and 50% aqueous dimethylamine solution (1.26 mL, 14.0 mmol) at room temperature, and 
the solution was stirred at the same temperature for 20 minutes. The reaction mixture was diluted with ethyl acetate/ 
and washed, with water. The organic layer was dried over anhydrous magnesium sulfate. The solvent was evap- 
orated under reduced pressure to obtain 4-fiuoro-1-(N,N-dlmethylamlnosulfonyl)benzene (2.03 g, 10.0 mmol). 
yield: quantitative 

(2) To 4-fIuoro-1-(N,N-dimethylamlnosulfonyl)benzene (2.03 g, 10.0 mmol) were added dllsopropylethylamlne 
(2.26 mL, 13.0 mmol) and 1 ,2-diamino-2-methylpropane (3.14 mL, 30.0 mmol), and the mixture was heated with 
stirring at 170°C for 10 hours. To the mixture was added a 2 mol/L aqueous sodium hydroxide solution, and the 
aqueous layer was extracted with chloroform. The organic layer was washed with saturated brine, and dried over 
anhydrous magnesium sulfate. The solvent was evaporated under reduced pressure. The obtained residue was 



yield: 67% 



yield: 94% 



yield: 12% 



[0300] 
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purified by silica gel column chromatography. (Chromatorex (registered trademark) NH, Fuji Sllysla, hexane/chlo- 
reform = 1/1) to obtain the title compound (956 mg, 3.52 mmol). 
yield: 35% 

1 H NMR <CDCI 3 ) 5 (ppm) : 7.55 (2H, d, J = 9.2 Hz), 6.64 (2H, d, J = 9.2 Hz), 4.83 (1H, t, J = 5.7 Hz), 3.00 (2H, d, 
J = 5.7 Hz), 2.66 (6H, s), 1 .21 (6H, S). 
APCIMS (m/z): 272 (M + H) + 

Reference example 91: 2-Methyl- 1-(4-methylthloanlIino)-2-propyJamine 



(1 ) 2-Methyl-1 -(4-methylthloanilIno)-2-nltropropane 

2-MethyM -(4-methylthioanilino)-2-nitropropane (1 .44 g, 12.0 mmol) was obtained in a similar manner to that 
of Reference example 87 (1), except that 4-methylthloanlline(1 .55 mL, 12.5 mmol) was used Instead of aniline, 
and purification was conducted at a final stage by silica gel column chromatography (chloroform), yield: 48% 

(2) The title compound (510 mg, 2.42 mmol) was obtained In a similar manner to that of Reference example 87 
(2) except that 2-methyl-1 -(4-methyKhioanlilno)-2-nltropropane (700 mg, 2.91 mmol) was used instead of 1 -anllino- 
2-methyl-2-nitro propane, and purification was conducted at a final step by silica gel column chromatography (Chro- 
matorex (registered trademark) NH, Fuji Silysia, hexane/chloroform = 2/1) 



1 H NMR (CDCI 3 ) 6 (ppm): 7.20 (2H, d, J = 6.8 Hz), 6.59 (2H, d, J = 8.8 Hz), 4.18 (1H, t; J = 5.9 Hz), 2.94 (2H, d, 
J = 5.9 Hz), 2.34 (3H, s), 1.18 (6H, s). 
APCIMS (m/z): 211 (M + H) + 

Reference example 92: 2-Methyl- 1-(p-toluidino)-2-propylamine 

[0302] The title compound (500 mg, 2.80 mmol) was obtained In a similar manner to that of Reference example 87, 
except that p-toluidine (1 .07 g, 1 0.0 mmol) was used Instead of aniline, and purification was conducted at a final step 
by silica gel column chromatography (Chromatorex (registered trademark) NH, Fuji Sllysla hexane/ethyl acetate =5/1 ) 
yield: 2 steps 28% 

1 H NMR (CDCI3) 6 (ppm): 6.96 (2H, d, J = 8.4 Hz), 6.56 (2H, d, J = 8.4 Hz), 3.93 (1 H, t, J = 5.9 Hz), 2.93 (2H, d, J = 
5.9 Hz), 2.22 (3H, s), 1.27 (2H. brs), 1.16 (6H, s). 
APCIMS (m/z): 179 (M + H)+ 

Reference example 93: 1-(4-Methanesulfonylanilino)-2-methyI-2-propylarnine 



(1) 1-(4-Methanesulfonylanlllno)-2-methyl-2-nitropropane 

To a solution of 2-methyM-(4-methylthloanlllno)-2-propane (650 mg, 2.70 mmol) obtained in Reference ex- 
ample 91 (1) In chloroform (25 mL) was added 70% m-chloroperbenzolc acid (1 .53 g, 6.22 mmol) at 0°C, and the 
mixture was stirred at room temperature for 1 hour. The reaction mixture was washed with aqueous sodium hy- 
drogencarbonate solution, and dried over anhydrous magnesium sulfate. The solvent was evaporated under re- 
duced pressure. 

(2) The title compound (1 61 mg, 0.664 mmol) was obtained In a similar manner to that of Reference example 87 
(2) by using the obtained residue in (1) Instead of 1 -anillno-2-methyI-2-nltropropane. 

yield: 2 steps 25% 

1 H NMR (CDCI3) S (ppm): 7.68 (2H, d, J = 8.6 Hz), 6.65 (2H, d, J = 8.6 Hz), 4.96 (1 H, br s), 3.02 (2H, s), 3.00 (3H, 
s), 1.50 (2H, brs), 1.21 (6H,s). 
APCIMS (m/z): 243 (M + H)+ 

Reference example 94: 2-MethyM -(4-pyrrolldlnylsulfonylanillno)-2-propylamlne 

[0304] The title compound (41 6 mg, 1 .40 mmol) was obtained In a similar manner to that of Reference example 90 
by using pyrrolidine (1 .09 mL, 13.0 mmol) instead of dimethylamine. 
yield: 2 steps 14% 

1 H NMR (CDCI3) 5 (ppm): 7.60 (2H, d, J = 8.9 Hz), 6.63 (2H f d, J = 8.9 Hz), 4.82 (1H, t, J = 5.7 Hz), 3.22-3.17 (4H, 
m), 2.99 (2H, d, J = 5.7 Hz), 1 .79-1 .72 (4H, m), 1 .46 (2H, br s), 1 .21 (6H, s). 



[0301] 



yield: 83% 



[0303] 
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FABMS (m/z): 298 (M + H)+ 

Reference example 95: 1-[4-(N ( N-Dlethylamlnosulfonyl)anllino]-2-methyl-2-amlne 

5 [0305] The title compound (1.19 mg, 3.97 mmol) was obtained In a similar manner to that of Reference example 90 
by using dlethylamlne (1.34 ml_, 13.0 mmol) Instead of dimethylamlne. 
yield: 2 steps 40% 

1 H NMR (CDCI 3 ) 5 (ppm): 7.57 (2H, d, J = 8.8 Hz), 6.61 (2H, d, J = 8.8 Hz), 4.77 (1 H, t, J = 5.7 Hz), 3.18 (4H, q, J = 
7.3 Hz), 2.99 (2H, d, J = 5.7 Hz), 1.35 (2H, brs), 1.20 (6H, s), 1.12 (6H, t, J = 7.3 Hz). 
10 FABMS (m/z): 300 (M + H) + 

Reference example 96: 1-(4-Fluoroanilino)-2-methyl-2-propylamine 
[0306] 

15 

(1) 1-(4-Fluoroanillno)-2-methyl-2-nltropropane 

1-(4-Fluoroanlllno)-2-methyl-2-nftropropane (4.04 g, 19.0 mmol) was obtained In a similar manner to that of 
Reference example 87 (1) by using 4-fluoroaniline(2.84 ml_, 30.0 mmol) Instead of aniline, 
yield: 64% 

20 1h NMR (CDCI3) 8 (ppm): 6.93-6.84 (2H, m), 6.60-6.53 (2H t m), 3.79 (1 H, brs), 3.56 (2H, d, J = 7.3 Hz), 1 .65 (6H, s). 

APCIMS (m/z): 211 (M - H)" 

(2) To a solution of 1 -(4-f luoroanilino)-2-methyl-2-nitropropane (2.1 2 g, 1 0.0 mmol) obtained In (1 ) In methanol (15 
mL) and water (1 5 mL) were added concentrated hydrochloric acid (1 .00 mL, 1 2.0 mmol) and ammonium chloride 
(1 .34 g, 25.0 mmol). 

25 

[0307] To the solution was added zinc-copper alloy (3.28 g, 50.0 mmol) obtained according to the preparation method 
described in Org. Synth., 5, 855 and then the mixture was refluxed. At 1 hour and at 2 hours from the start of the 
reaction, concentrated hydrochloric acid (1 .00 mL, 12.0 mmol) were further added, and refluxlng was continued for 3 
hours In total. The reaction mixture was filtered using Cellte as a filtration aid to remove excess zinc, and the solvent 
so was evaporated under reduced pressure. To the obtained residue was added aqueous ammonia, and the aqueous 
layer was extracted with chloroform. The organic layer was dried over anhydrous magnesium sulfate, and the solvent 
was evaporated under reduced pressure to obtain the title compound (1 .20 g, 6.58 mmol). 
yield: 66% 

1 H NMR (CDCI3) 5 (ppm): 6.92-6.82 (2H, m), 6.61-6.53 (2H, m), 4.01 (1H, br s), 2.91 (2H, d, J = 5.1 Hz), 1 .23 (2H, br 
35 s), 1.19 (6H, s). 

APCIMS (m/z): 183 (M + H) + 

Reference example 97: 2-Amlno-N-(4-chloro- 1-phthalazlny0-2-methylpropylamlne 

40 [0308] To a solution of 1 ,4-dichlorophthaIazIne (1.99 g, 10.0 mmol) in pyridine (10 mL) was added 1,2-dlamino- 
2-methyIpropane (3.14 mL, 30.0 mmol), and the mixture was refluxed for 7 hours. After the reaction mixture was con- 
centrated, a 2 mol/L aqueous sodium hydroxide solution was addedtothe solution, and the aqueous layer was extracted 
with dichloromethane. The organic layer was dried over anhydrous magnesium sulfate, and the solvent was evaporated 
under reduced pressure. The obtained residue was purified by silica gel column chromatography (solvent A/metha- 

45 nol=15/1 ; solvent A was obtained as an organic layer by mixing chloroform and concentrated aqueous ammonia In 10: 
1 , v/v and then separating the layers) to obtain the title compound (2.22 g, 8.85 mmol). 
yield: 89% 

1 H NMR (CDCI3) d(ppm): 8.18-8.13 (1 H, m). 7.91-7.81 (3H, m), 6.14 (1 H, t, J = 5.1 Hz), 3.56 (2H, d, J = 5.1 Hz), 1.49 
(2H, brs), 1.26 (6H, s). 
so APCIMS (m/z): 251 ( as CIM + H) + , 253 ( 37 CIM + H)+ 

Reference example 98: 2-Amlno-2-methyl-N-( 1 -phthalazinyl)propylamlne 

[0309] To a solution of 2-amlno-N-(4-chioro-1-phthalazlnyl)-2-methyl-propylamlne (1.00 g, 3.99 mmol) obtained in 
55 Reference example 97 in methanol (20 mL) were added ammonium formate (5.03 g, 79.8 mmol) and 1 0% palladium 
on carbon (containing 50% water, 300 mg), and the mixture was refluxed with stirring for 4 hours. 
[0310] After the reaction mixture was filtered using Cellte as a filtration aid, the filtrate was concentrated under re- 
duced pressure. To the obtained residue were added dichloromethane and a 2 mol/L aqueous sodium hydroxide so- 
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lution, and the aqueous layer was extracted with dlchloromethane. The organic layer was dried over anhydrous mag- 
neslum sulfate, and the solvent was evaporated under reduced pressure to obtain the title compound (830 mg, 3.84 
mmol). 
yield: 96% 

5 m NMR (CDCI 3 ) d(ppm): 8.90 (1H, s), 7.92-7.88 (1H, m), 7.79-7.75 (3H, m), 6.09 (1H, t, J = 4.3 Hz), 3.62 (2H, d, J = 
4.3 Hz), 1 .58 (2H, br s), 1 .26 (6H P s). 
APCIMS (m/z): 217 (M + H) + 

Reference example 99: 2-Amlno-2-methyl-N-(3-py*1dazlnyl)propylamlne 

10 

[031 1 J To 3-ch!oropyrldazlne (770 mg, 6.70 mmol) described In WO 97/241 24 were added 1 ,2-dlamlno-2-methylpro- 
pane (1 .39 mL, 1 3.5 mmol) and 

[0312] N,N-diisopropylethylamine (3.48 mL, 20.0 mmol), and the mixture was stirred at 1 70° C overnight. The reaction 
mixture was concentrated, and the obtained residue was purified by silica gel column chromatography [Chromatrex 
(registered trademark)NH Fuji Sllysla, ethyl acetate to ethyl acetate/methanol=9/1] to obtain the title compound (948 
mg, 5.71 mmol). 
yield: 85% 

1 H NMR (CDCI3) 8. (ppm): 8.50 (1 H, dd, J = 4.3, 1 .4 Hz), 7. 1 3 (1 H, dd, J = 8.9, 4:3 Hz), 6.71 (1 H, dd, J = 8.9, 1 .4 Hz), 
5.43 (1H,m), 3.36 (2H, d, J = 5.9 Hz), 1.20 (6H,s). 
20 APCIMS (m/z): 167 (M + H) + 

Reference example 100: 2-Amino-2-methyl-N-(4-pyrimidlnyl)propylamlne 

[0313] 

25 

(1 ) To a solution of 1 ,2-diamino-2-methylpropane (2.59 mL, 25 mmol) In THF (50 mL) was added potassium car- 
bonate (4.14 g, 30.0 mmol) and 4,6-dlchloropyiimidine (2.55 g, 17.0 mmol), and the mixture was stirred at room 
temperature overnight. After the reaction mixture was filtered, the filtrate was concentrated. The obtained residue 
was purified by silica gel column chromatography [Chromatrex (registered trademark)NH, Fuji Sllysla, ethyl acetate 

30 to ethyl acetate/methanol = 9/1] to obtain 2-amlno-N-(6-chloro-4-pyrlmldinyl)-2-methylpropylamlne (2.58 g, 12.8 

mmol). 

1 H NMR (CDCI 3 ) 8 (ppm) : 8.33 (1H, s), 6.38 (1H, s), 5.80 (1H, m), 3.20 (2H, m), 1 .23 (2H, br s), 1.18 (6H, s). 
APCIMS (m/z): 201 (^CIM + H)+ 203 ( 37 CIM -»- H) + 

(2) To a solution of 

35 2-amino-N-(6-chloro-4-pyrlmldlnylamino)-2-methyIpropylamine(2.58g, 12.8 mmol) In ethanol (50 mL) were added 

1 0% palladium-carbon (containing 50% water, 1 .00 g) and ammonium formate (8.20 g, 1 30 mmol), and the mixture 
was refluxed for 4 hours. The reaction mixture was stand for cooling to room temperature, and filtered. The filtrate 
was concentrated and the obtained residue was purified by silica gel column chromatography [Chromatrex (reg- 
istered trademark) NH, Fuji Sllysla, ethyl acetate to ethyl acetate/methanol =9/1] to obtain the title compound (2.03 

40 g, 12.3 mmol). 

yield: 49% 

1 H NMR (CDCI3) 8 (ppm) : 8.54 (1 H, s), 8.23 (1 H, d, J = 5.9 Hz), 6.36 (1 H , dd, J = 5.9, 1 .1 Hz), 5.53 (1 H, m), 3.23 
<2H, d, J = 5.1 Hz), 1.41 (2H,brs), 1.18 (6H,s). 
APCIMS (m/z): 1 67 (M + H) + . 

45 

Reference example 101 : 2-Amlno-N-(5-methanesulfonyl-2-pyrldyl)-2-methyl-amlne 

[0314] To a solution of 1 ^-dlamino-a-methylpropane (1.66 mL, 16.0 mmol) In 1,4-dioxane (20 mL) were added po- 
tassium carbonate (2.76 g, 20.0 mmol) and 2-ch!oro-5-methanesulfonylpyridine (8.00 mmol) separately prepared, and 
so the mixture was refluxed for 8 hours. The reaction mixture was stand for cooling to room temperature, and filtered, and 
the flftrate was concentrated. The obtained residue was purified by silica gel column chromatography [Chromatrex 
(registered trademark) NH, Fuji Sllysla, ethyl acetate to ethyl acetate/methanol =9/1] to obtain the title compound (1 .94 
g, 8.00 mmol). 
yield: 50% 

55 1H NMR (CDCI3) 5 (ppm) : 8.57 (1 H, d, J = 2.4 Hz), 7.78 (1 H, dd, J = 8.9, 2.4 Hz), 6.46 (1H, d, J = 8.9 Hz), 5.75 (1H, 
m), 3.29 (2H, d, J = 5.7 Hz), 3.03 (3H, s), 1.29 (2H.br s), 1.19 (6H, s). 
APCIMS (m/z): 244 (M + H) + 
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Reference example 102: 4-Amlno-1-(5-methanesulfonyl-2-pyridyl)-4-methy!plper1dlne 



[0315] 



(1) To a solution of 2-ch!oro-5-methylthlopyrldlne (5.B9 g, 36.9 mmol) described In literature [J. Med. Chem., 16, 
319 (1973)] In acetonltrlle (200 mL) and water (200rnL) was added Oxone (registered trademark, 91.0 g, 148 
mmol), and the mixture was stirred at 45°C for 10 hours. The reaction mixture was cooled to room temperature 
and filtered, and the filtrate was extracted 3 times with ethyl acetate. The combined organic layer was washed 
successively with a 5% aqueous solution of sodium thlosulfate, an aqueous saturated sodium hydrogencarbonate 
solution, and then with saturated brine, and further dried over anhydrous magnesium sulfate and concentrated. 
The obtained residue was purified from hexane to obtain 2-chloro-5-methanesulfonylpyridine (5.66 g, 29.5 mmol). 
1 H NMR (CDCI 3 ) 8 (ppm): 8.94 (1 H, d, J = 2.4 Hz), 8.1 7 (1 H, dd, J = 8.4, 2.4 Hz), 7.55 (1 H, d, J = 8.4 Hz), 3.1 3 (3H, s); 
FAB MS (m/z): 1 92 ( M CIM + H) + , 1 94 ( 37 CIM + H) + 

(2) To a solution of 4-tert-butoxycarbonylamlno-4-methylplperidine (1 .93 g, 9.0 mmol) described In European Patent 
No. 647,639 in 1,4-dioxane (20 mL) were added potassium carbonate (2.79 g, 20.0 mmol) and 2-chloro-5-m eth- 
anes ulfonylpyrldine (1 .15 g, 6.00 mmol), and the mixture was retluxed overnight. The reaction mixture was stand 
for cooling to room temperature and filtered, and the filtrate was concentrated. The obtained residue was purified 
by silica gel column chromatography (hexane/ethyl acetate=1/1) to obtain 

4-tert-butoxycarbonylamino- 1-(5 -methanesuifonyl-2-pyridyl)-4-methyIpiperidine (2.12 g, 5.79 mmol).' 

1 H NMR (CDCI3) 8 (ppm) : 8.62 (1H, d, J = 2.7 Hz), 7.84 (1H, dd, J = 9.2, 2.7 Hz), 6.65 (1H, d, J = 9.2 Hz), 4.43 

(1H, brs), 4.00 (2H, ddd, J = 13.5, 4.6, 4.6 Hz), 3.43 (2H, ddd, J = 13.8, 10.5, 3.2 Hz), 3.03 (3H, s), 2.12 (2H, d, 

J = 1 3.5 Hz), 1 .68-1 .55 (2H, m), 1 .44 (9H, s), 1 .40 (3H, s) 

APCIMS (m/z): 370 (M + H)+ 

(3) To a solution of 

4-tert-butoxycarbonylarnino-(5-methanesulfonyl-2-pyridyl)-4-methylpiperidine (2.12 g, 5.75 mmol) in dichlo- 
romethane (10 mL) was added trlfluoroacetlc acid (10 mL) under Ice-coollng. The reaction mixture was stirred at 
the same temperature for 3 hours. The reaction mixture was concentrated, and the obtained residue was dissolved 
In ethanol. The solution was made alkaline with addition of BloRad AG (registered trademark) 1 X-8 Ion-exchange 
resin. The reaction mixture was filtered and the filtrate was concentrated to obtain the title compound (1 .28 g, 4.77 



yield: 64% 

1 H NMR (CDCI3) 8 (ppm): 8.61 (1 H, d, J = 2.7 Hz), 7.82 (1 H, dd. J « 9.2, 2.7 Hz), 6.65 (1 H, d, J = 9.2 Hz), 3.89-3.80 
(2H, m), 3.73-3.63 (2H, m) ( 3.03 (3H, s), 1.69-1.45 (4H, m), 1.32 (2H, brs), 1.21 (3H, s). 
APCIMS (m/z): 270 (M + H) + 

35 

Reference example 103: 4-Amlno-4-methy!-1-(5-methyl-2-pyrldyl)plperldlne 

[031 6J The title compound was obtained in a similar manner to that of Reference example 50 by using 2-bromo- 
5-methylpyrldlne Instead of 2-chloro-5-trlfluoromethyl pyridine. 
40 yield: 33% 

1 H NMR (CDCI3) 8 (ppm): 8.00 (1H, d t J » 2.7 Hz), 7.28 (1H, dd, J = 8.9, 2.7 Hz), 6.60 (1H, d, J = 8.9 Hz), 3.60-3.43 
(4H, m), 2.18 (3H, s), 1.69-1.46 (4H, m), 1.34 (2H, brs), 1.17 (3H, s). 
APCIMS (m/z): 206 (M + H) + 

4* Reference example 104: 4-Amlno-4-methyl-1-(3-pyrldazlnyl)plperldlne . . 

[0317J The title compound was obtained In a similar manner to that of Reference example 50 by using 3-chloropy- 
rldazlne described In WO 97241 24 instead of 2-chloro-5-trlfluoromethylpyridlne. 
yield: 36% 

so 1H NMR (CDCI3) 8 (ppm) : 8.54 (1H, dd, J = 4.3, 1 .4 Hz), 7.17 (1H, dd, J = 9.3, 4.3 Hz), 6.91 (1H, dd, J = 9.3, 1 .4 Hz), 
3.80-3.61 (4H, m), 1.71-1.61 (2H, m), 1 .58-1 .49 (2H, m), 1.34 (2H, br s), 1 .21 (3H, s). . . 

APCIMS (m/z): 193 (M + H) + 

Reference example 105: 4-Amlno- 1-(5-bromo-2-pyrimidinyl)-4-methylplperidlne 



[03181 The title compound was obtained in a similar manner to that of Reference example 50 by using 5-bromo- 
2-chloropyrlmldine instead of 2-chloro-5-tr1fluoromethyl pyridine, 
yield: 58% 



30 



mmol). 
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1 H NMR (CDCI 3 ) 6 (ppm) : 8.26 (2H, s), 3.92-3.69 (4H, m), 1 .74 (2H, br s), 1 .63-1 .42 (4H. m), 1 .19 (3H, s). 
APCIMS (m/z) : 271 f 79 BrM + H) + , 273 (* 1 BrM + H) + 

Reference example 106: 2-Methyl-1-(N-methylanlllno)-2-propylamine 

5 

[0319] The title compound (2.04 g, 11 .4 mmol) was obtained In a similar manner to that of Reference example 96 
by using N-methylaniline (3.25 mL, 30.0 mmol) instead of 4-fluoroaniline. 
yield: 38% 

1 H NMR (CDCI3) 6 (ppm): 7.22 (2H ( dd, J = 8.6, 7.4 Hz), 6.84 (2H, d, J = 8.6 Hz), 6.69 (1H, t, J = 7.4 Hz), 3.24 (2H, 
10 s),3.03 (3H,s), 2.17 (2H, brs), 1.18 (6H,s). 
APCIMS (m/z): 179 (M 4- H) + 

Formulation Example 1: Tablet 

15 [0320] A tablet according to the following formulation is prepared by an ordinary method. 



Compound 1 . 


100 mg 


Lactose 


60 rng 


Potato starch 


30 mg 


Polyvinyl alcohol 


2 mg 


Magnesium stearate 


1 mg 


Tar pigment 


trace amount 



25 Formulation Example 2: Powder 

[0321] A powder according to the following formulation Is prepared by an ordinary method. 





Compound 1 


150 mg 


30 


Lactose 


280 mg 



Formulation Example 3: Syrup 



[0322] Syrup according to the following formulation Is prepared by an ordinary method. 



Compound 1 


100 mg 


Purified Saccharose 


40 g 


Ethyl p-hydroxybenzoate 


40 mg 


Propyl p-hydroxybenzoate 


10 mg 


Strawberry flavor 


0.1 cc 



[0323] Water was added to the above Ingredients up to the total volume of 100 cc. 

45 Test example 1 : Test for Inhibitory action against DPP-IV 

[0324] This test was performed by the following method similar to that described in the literature (Vlllhauer et al. the 
U.S. Patent No. 6,011,155). 

[0325] Under mild anesthesia with dlethylether, a rat was Incised at lower left side of the limb, and the crural aorta 
so was cut and blood was collected. The collected blood was Immediately ice-cooled. The coagulated blood was centrl- 
fuged at 3,000 rprn for 20 minutes to separate serum for use In the experiment. As reaction buffer, an aqueous solution 
containing HEPES (final concentration of 25 mmol/L) and sodium chloride (final concentration of 140 mmol/L) was 
prepared so as to give a final pH of 7.8, and used after addition of BSA (final concentration of 1%). An assay was 
conducted using a black, flat-bottomed 96 well plate. A test sample (2 jiL) was added to each well, and the sample 
55 was added with rat serum (25 u.L) and reaction buffer (25 u.L) containing magnesium chloride (80 mmol/L), and the 
mixture was left stand at room temperature for 5 minutes. Then, a reaction was initiated by the addition of 50 n L of a 
solution of Gly-Pro-AMC (AMC: 7-amino-4-methylcoumarln) (final concentration of 50 |imol/L) to each well, and the 
mixture was left stand in the dark at room temperature for 20 minutes. AMC, which was released by DPP-IV activity, 
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was quantified by measurement of fluorescence at 460 nm which was excited at 390 nm. DPP-IV activity was calculated 
according to the following equation: Inhibitory activity against 



5 DPP-IV= 100 X (HFs-F0)/(F100-F0)} 

F100 : Fluorescence Intensity of AMC with addition of serum 
FO : Fluorescence intensity of AMC without addition of serum 
Fs : Fluorescence intensity of AMG with addition of a sample and serum 

10 

[0326] The test results are Indicated as concentrations at which the DPP-IV activity were 50% inhibited (IC 50 ). The 
results are shown in Table 2. 



Table 2 



25 



35 



Compound number 


Inhibitory activity against DPP-IV (IC^, nmol/L) 


101 


31 


103 


61 


201 


392 


204 


. 20 


206 


32 


207 


15 


221 


27 


226 


18 


233 


19 


238 


11 


403 


124 


407 


20 


501 


23 


524 


34 


529 


26 


602 


41 


703 


53 



Test example 2: Suppressing effect on Increase of blood sugar 

[0327] Blood-sugar levels of Wistar male rats (9-week old, Charles river) fasted for 24 hours were measured. A test 
compound was orally administered to the rats In a dose of 30 mg/kg, and then immediately glucose (2 g/kg) was orally 
administered to the rats. After 30 minutes from the glucose loading, blood-sugar levels were further measured to eval- 
uate suppressing effects of test compounds on increase of blood sugar. The blood-sugar levels were measured by a 
portable apparatus for measurement of blood sugar [Blood glucose meter, Dexter-Z (Bayer. Sankyo, Tokyo)]. The test 
compounds were dissolved in 0.5 % methylcellulose 400 for administration. The results are shown in Table 3 (** indi- 
cates p<0.01 In Student's t-test). 



Table 3 



Effect of Compound 101 on supression of increase of blood sugar level 


Compound number 


dose (mg/kg, po) 


blood sugar level (mg/dL) 






0 minute 


30 minites after glucose loading 


Control group 




69 ± 2 


127± 6 


101 


30 


68 ±2 


104± 4** 



[0328] The above results indicate that the compound of the present invention significantly suppressed the Increase 
of blood sugar after the loading of glucose. 
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Test example 3: Suppressing effect on Increase of blood sugar 

[0329] Blood-sugar levels of Wlstar male rats (1 0-week old, Charles river) fasted for 24 hours were measured. A test 
compound was orally administered to the rats In a dose of 1 mg/kg, and then Immediately glucose (2 g/kg) was orally 
5 administered to the rats. After 30 minutes from the glucose loading, blood-sugar levels were further measured to eval- 
uate suppressing effects of test compounds on Increase of blood sugar. The sugar levels were measured by the glucose 
oxidase method [Clin. Chem., 6, 466 (1960); J. Clin. Path., 22, 246 (1969); Clin. Chem. Acta, 40, 115 (1972); Clin. 
Chem., 20, 606 (1 974) or the like]. The test compounds were dissolved In 0.5 % methylcelluiose 400 for administration. 
Trie results are shown In Tables 4, 5, and 6. 

10 

Table 4 



Effect of Compound 501 on suppression of increase of blood sugar 






Blood-sugar level (mg/dL) 


Compound number 


Dose (mg/kg, po) 


0 minute 


30 minutes after glucose loading 


Control group 
501 


1 


88 ±7 
95±7 


197 ±14 
162+16 


Table 5 


Effect of Compound 513 on suppression of increase of blood sugar 






Blood-sugar level (mg/dL) 


Compound number 


Dose (mg/kg, po) 


0 minute 


30 minutes after glucose loading 


Control group 
513 


1 


120 ±10 
109±6 


310+23 
252+22 



30 



35 



Table 6 



Effect of Compound 233 on suppression of increase of blood sugar 






Blood-sugar level (mg/dL) 


Compound number 


Dose (mg/kg, po) 


0 minute 


30 minutes after glucose loading 


Control group 
233 


1 


108±B 
93±15 


277 ±18 
183±8 



40 [0330] The above results indicate that the compounds of the present invention suppressed the increase of blood 
sugar after the loading of glucose. 

Industrial Applicability 

45 [0331] The compound of the present invention has an inhibitory action against dipeptidylpeptidase-IV (DPP-IV) and 
is useful as an active ingredient of a medicament for preventive and/or therapeutic treatment of Type II diabetes, and 
for preventive and/or therapeutic treatment. of complications accompanying Type II diabetes. 



50 



Claims 

1. A compound represented by general formula (I): 



55 



A-B-D 



<wherein 
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A represents a substituted or unsubstttuted 1-pyrrolidfnyl group, a substituted or unsubstltuted 3-thlazolldlnyl 
group, a substituted or unsubstltuted 1-oxo-3-thtazolldlnyl group, a substituted or unsubstltuted 1,1-dioxo- 
3-thlazolldlnyl group, a substituted or unsubstltuted 3-oxazolidInyl group, a substituted or unsubstttuted 2,5-dl- 
hydro-1 -pyrrotyl group, a substituted or unsubstltuted 1 -pyrrolyl group, a substituted or unsubstltuted plperidlno 
group, a substituted or unsubstltuted 1-lndolinyl group, a substituted or unsubstltuted 1-lndolyl group, a sub- 
stituted or unsubstltuted 1 -octahydrolndolyl group, a substituted or unsubstltuted 1 -tetrahydroquinolyl group, 
or a substituted or unsubstltuted 1 -decahydroquinolyl group; 



a) a group represented by -(C(R 1 )(R 2 )) k CO- (wherein k represents an Integer of 1 to 6, R 1 and R 2 may 
be the same or different and each represents a hydrogen atom, a hydroxy I group, a halogen atom, acyano 
group, a nttro group, a substituted or unsubstltuted alky I group, a substituted or unsubstltuted altcyclic 
aikyl group, a substituted or unsubstltuted aiicyclic heterocyclic group, a substituted or unsubstituted alke- 
nyl group, a substituted or unsubstituted aikynyl group, a substituted or unsubstituted aryl group, a sub- 
stituted or unsubstltuted aralkyl group, a substituted or unsubstltuted heteroaryi group, or a substituted 
or unsubstltuted heteroarylalkyl group, or R 1 and R 2 which attach to the same carbon atom, together with 
said carbon atom, or two R 1 s, which attach to adjacent carbon atoms, respectively, together with the two 
carbon atoms when k is two or more, may combine to form a substituted or unsubstltuted aiicyclic alkyi 
group or a substituted or unsubstituted aiicyclic heterocyclic group), 

b) a group represented by -CO(C(R 3 )(R 4 )) m . (wherein R 3 and R 4 may be the same or different and each 
has the same meaning as that defined above for R 1 and R 2 respectively, and m represents an integer of 
1 to 6), 

c) a group represented by -(CCR^R 8 )),,- (wherein R 5 and R s may be the same or different and each has 
the same meaning as that defined above for R 1 and R 2 respectively, and n represents an Integer of 2 to 7) 

d) -CO-, or 



a group represented by -U-V [wherein U represents a substituted or unsubstltuted piperazinediyl group 
or a homopiperazinediyl group; V represents -E-R 7 (wherein E represents a single bond, -CO-, -C(=0)0-, 
or -S0 2 -; R 7 represents a hydrogen atom, a substituted or unsubstituted alkyi group, a substituted or 
unsubstltuted aiicyclic alkyi group, a substituted or unsubstituted aiicyclic heterocyclic group, a substituted 
or unsubstltuted alkenyl group, a substituted or unsubstituted aikynyl group, a substituted or unsubstltuted 
aryl group, a substituted or unsubstltuted aralkyl group, a substituted or unsubstituted heteroaryi group, 
or a substituted or unsubstituted heteroarylalkyl group)} 



a group represented by -w A -X A -Y A -Z A {wherein 

1 ) W A and Y A may be the same or different and each represents an oxygen atom, a sulfur atom, -SO-, 
-SO r , or -N(R 8A )- (wherein R^ has the same meaning as that defined above for R 7 ); X A represents 
a substituted or unsubstltuted aiicyclic alkylene group, a group formed by eliminating one hydrogen 
atom from a substituted or unsubstituted aiicyclic heterocyclic group, a substituted or unsubstituted 
arylene group, a substituted or unsubstituted aralkylene group, a substituted or unsubstituted heter- 
oarylene group, a substituted or unsubstltuted heteroarylalkylene group, or -(C(R 9 )(R 10 ))q _ [wherein 
q represents an Integer of 1 to 6, R 9 and R 10 may be the same or different and each represents a 
hydrogen atom, a substituted or unsubstltuted alkyi group, a substituted or unsubstltuted aiicyclic alkyi 
group, a substituted or unsubstituted aiicyclic heterocyclic group, a substituted, or unsubstltuted alke- 
nyl group, a substituted or unsubstituted aikynyl group, a substituted or unsubstituted aryl group, a 
substituted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryi group, or a sub- 
stituted or unsubstltuted heteroarylalkyl group, or R 9 and R 10 , which attach to the same carbon atom, 
may combine together with said carbon atom to form a substituted or unsubstltuted aiicyclic alkyi 
group (provided that not all of the substltuents R 9 and R 10 in the chain consisting of -(CtR 9 )^ 10 ))^ 
are hydrogen atoms)!, orX A may combine together with one -N(R 9A ) represented by W A or Y A to form 
a substituted or unsubstituted pyrrolidinediyl group, a substituted or unsubstituted piperldinediyl 
group, or a substituted or unsubstituted homopiperidinediyl group; Z A has the same meaning as that 
defined above for V (when X A combines with one -N(R 8A )- represented by W A or Y A to form a sub- 
stituted or unsubstltuted pyrrolidinediyl group or a substituted or unsubstituted piperldinediyl group, 



B represents 



e) -S0 2 , 



D represents 



or 
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V Is not a hydrogen atom or an aralkyl group); or 

2) W A and Y A may be the same or different and each represents an oxygen atom, a sulfur atom, -SO-, 
-S0 2 -, or N(R 8B )- (wherein R 8B has the same meaning as that defined. above for R 7 ); X A represents 
-{CH 2 ) r - (wherein r represents an Integer of 1 to 6); Z A represents a substituted or unsubstltuted all- 
cyclic alkyl group, a substituted or unsubstltuted alicyciic heterocyclic group, a substituted or unsub- 
stltuted alkenyl group, a substituted or unsubstltuted alkynyl group, a substituted or unsubstltuted 
aralkyl group, a substituted or unsubstituted heteroarylalkyl group, a pyridyi group substituted with 
-S0 2 -N(R 15 )(R ie ) [wherein R 15 and R 16 may be the same or different and each represents a hydrogen 
atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted ary! group, a substi- 
tuted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted 
or unsubstltuted heteroarylalkyl group, or R 15 and R16, together with the adjacent nitrogen atom, may 
form a substituted or unsubstituted alicyciic heterocyclic group (said alicyciic heterocyclic group is 
selected from a pyrroiidinyl group, an oxazolidinyl group, athiazolidinyl group, a piperidino group, a 
homoplperidino group, a piperazlnyl group, a morpholino group, and a thlomorpholino group)], or a 
group selected from a trifluoromethylphenyl group, a methanesulfonylphenyl group, a nltrophenyl 
group, a cyanophenyl group, a naphthyl group, a pyrazlnyl group, a pyrldazlnyl group, a trlazinyl group, 
a thlenyl group, a fury! group, a pyrrolyl group, an imidazoiy! group, a pyrazolyl group, a trlazoiyl group, 
a tetrazolyl group, an oxazolyl group, a thlazolyl group, an Isoxazolyl group, an isothiazolyl group, an 
oxadiazolyl group, a thiadiazolyl group, and a condensed heteroaryl group, each of which may be 
substituted or unsubstltuted, or G A -R 17 (wherein G A represents -CO-, -C(=0)0-, or -SQ 2 -, R 17 has 
the same meaning as that defined above for R 7 )} (wherein when W A represents an oxygen atom, Z A 
may represent a pyrldyl group substituted with a cyano group; when B represents -CO- or -CH 2 CO-, 
2 A may represent a pyrldyl group substituted with a nltro group or a cyano group)> or a pharmaco- 
logically acceptable salt thereof. 

The compound according to claim 1 , wherein D represents -w A -X A -Y A -Z A or a pharmacologically acceptable salt 
thereof. 

The compound according to claim 1 or claim 2, wherein B represents CO(C(R 3 )(R 4 )) m _ (wherein R 3 , R 4 , and m 
have the same meanings as those defined above, respectively), or a pharmacologically acceptable salt thereof. 

The compound according to claim 2, wherein A represents a substituted or unsubstituted 1 -pyrroiidinyl group or 
a substituted or unsubstltuted 3-thlazolldinyl group; 

B represents -COfCtR^R 4 ))^ (wherein R 3 , R 4 , and m have the same meanings as those defined above, 
respectively); 

D represents -W^-X^Y^Z 0 {wherein W° and Y c represent -N(R 8C )- (wherein R BC has the same meaning as 
that defined above for R 7 ); X° represents a substituted or unsubstltuted alicyciic alkylene group, a group 
formed by eliminating one hydrogen atom from a substituted or unsubstltuted alicyciic heterocyclic group, a 
substituted or unsubstituted arylene group, a substituted or unsubstltuted aralkylene group, a substituted or 
unsubstltuted heteroarylene group, a substituted or unsubstltuted heteroarylalkylene group, or^CfR 9 )^ 10 ))^ 
[wherein q represents an Integer of 1 to 6, R 9 and R 10 may be the same or different and each represents a 
hydrogen atom, a substituted or unsubstltuted alkyl group, a substituted or unsubstituted alicyciic alkyl group, 
a substituted or unsubstituted alicyciic heterocyclic group, a substituted or unsubstituted alkenyl group, a sub- 
stituted or unsubstltuted alkynyl group, a substituted or unsubstltuted aryt group, a substituted or unsubstltuted 
aralkyl group, a substituted or unsubstltuted heteroaryl group, or a substituted or unsubstltuted heteroarylalkyl 
group, or R 9 and R 10 , which attach to the same carbon atom, may combine together with said carbon atom 
to form a substituted or unsubstltuted alicyciic alkyl group (provided that not all of the substltuents R 9 and R 10 
in the chain consisting of (CfR 9 )^ 10 ))^ are hydrogen atoms)], or X c combines with one -N(R 8C )- represented 
by W 0 or Y° to form a substituted or unsubstituted pyrrolidinedlyl group, a substituted or unsubstituted pipe- 
rldlnediyl group, or a substituted or unsubstltuted homoplperldinedlyl group; and Z° has the same meaning 
as that defined above for V}, or a pharmacologically acceptable salt thereof. 

The compound according to claim 2, wherein A represents a substituted or unsubstltuted 1 -pyrroiidinyl group or 
a substituted or unsubstituted 3-thiazolldinyl group; 

B represents -CO(C(R 3 )(R 4 )) m . (wherein R 3 , R 4 , and m have the same meanings as those defined above, 
respectively); 
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D represents -W°-X D -Y D -Z D {wherein X D represents -(CH 2 ) r - (wherein r represents an Integer of 1 to 6), W D 
and Y D represents -N(R eD )- (wherein R 8D has the same meaning as that defined above for R 7 ), Z° represents 
a substituted or unsubstituted alicycllc alkyl group, a substituted or unsubstltuted alfcyclic heterocyclic group, 
a substituted or unsubstituted aikenyl group, a substituted or unsubstituted alkynyi group, a substituted or 

s unsubstituted aralkyl group, a substituted or unsubstituted heteroarylaikyl group, a pyridyl group substituted 

with -S0 2 -N(R 15 )(R 16 ) [wherein R 15 and R 16 may be the same or different and each represents a hydrogen 
atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substituted or 
unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted or unsubstituted 
heteroarylaikyl group, or R 15 and R 16 combine together with the adjacent nitrogen atom to form a substituted 

10 or unsubstituted alicycllc heterocyclic group (said alicycllc heterocyclic group is selected from a pyrrolldlnyi 

group, an oxazolldlnyl group, a thiazolidinyi group, a piperidino group, a homoplperidino group, a piperazlnyl 
group, a morphollno group, and a thlomorphollno group)], or a group selected from a trifluoromethylphenyl 
group, a methanesulfonylphenyl group, a nitrophenyl group, a cyanophenyl group, a naphthyl group, a pyrazi- 
nyl group, a pyrldazinyl group, atrlazinyl group, a thlenyl group, a furyl group, a pyrrolyl group, an imidazolyl 

is group, apyrazolyi group, atriazolyl group, a tetrazoiyl group, an oxazolyl group, a thiazolyl group, an isoxazolyl 

group, an isothiazoiyl group, an oxadiazoiyl group, a thiadlazolyl group, and a condensed heteroaryl group, 
each of which may be substituted or unsubstituted, or G A -R 17 (wherein G A represents -CO-, -C(=0)0-, or 
-S0 2 -, and R 17 has the same meaning as that defined above for R 7 ), or a pharmacologically acceptable salt 
thereof. 

20 

6. The compound according to claim 4 or claim 5, wherein TP or Z D is a substituted or unsubstituted heteroaryl group, 
or a pharmacologically acceptable salt thereof. 

7. The compound according to claim 6, wherein the heteroaryl group is a 6-membered heteroaryl ring, or a 10-mem- 
25 bered condensed heteroaryl ring wherein a benzene ring is fused, or a pharmacologically acceptable salt thereof. 

8. The compound according to claim 6 or claim 7, wherein the substituent of the substituted heteroaryl group is a 
cyano group, a halogen atom, an alkoxy group, a heteroaryl group, or -S0 2 -R 18 (wherein R 18 represents an alkyl 
group; a trlfluoromethyl group; an alicycllc alkyl group; an alicycllc heterocyclic group; an alkenyi group; an alkynyi ; 

30 group; an aryl group; an aralkyl group; a heteroaryl group; a heteroarylaikyl group; an alkoxy group; an alicycllc 

alkoxy group; an 0-(alicyclic heterocycle)-substituted hydroxy! group; an alkenyloxy group; an alkynyloxy group; 
an aryloxy group; an aralkyloxy group; a heteroaryloxy group; a heteroarylalkoxy group; an amino group; an 
alkylamlno group; a dlalkylamlno group; an alicycllc alkylamlno group; an N-(allcycllc heterocycle)-substltuted ami- . 
no group; an alkenylamino group;.an alkynylamlno group; an arylamlno group; an aralkylamlno group; a heteroar- i 

35 ylamlnd group; or a heteroarylalkylamlno group), or a pharmacologically acceptable salt thereof. 

9. The compound according to any one of claims 2 to 8, wherein -W^XA-YA-, -W c -X c -Y c -, or -W D -X D -Y D - has two 
nitrogen atoms, and said two nitrogen atoms are separated by 2 to 6 carbon atoms linked to each other, or a 
pharmacologically acceptable salt thereof. 

40 % 

10. The compound according to claim 9, wherein the 2 to 6 carbon atoms linked to each other has 1 to 3 alkyl groups 
as substituents, or a pharmacologically acceptable salt thereof . 

11. The compound according to claim 9, wherein the 2 to 6 carbon atoms linked to each other has an alicyclic alkyl 
45 group formed together with one of said carbon atoms as a substituent, or a pharmacologically acceptable salt 

thereof. 

12. Thecompound accordingto claim 8, wherein the substituent of thesubstituted heteroaryl group is S0 2 -R 18 (wherein 
R 18 has the same meaning as that defined above), or a pharmacologically acceptable salt thereof. 

50 ' 

13. The compound according to claim 6 or claim 7, wherein X A combines wlthone -N(R 8A )- represented by W A or Y A 
to form. a substituted or unsubstituted plperidinedlyl group, or a pharmacologically acceptable salt thereof. 

14. The compound according to any one of claims 1 to 13, wherein A is a 2-cyano-1 -pyrrolldlnyi group, or a pharma- 
55 cologicaily acceptable salt thereof. 

15. A medicament which comprises as an active Ingredient the compound according to any one of claims 1 to 14 or 
a pharmacologically acceptable salt thereof. 
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16. The medicament according to claim 15 used for therapeutic treatment of a pathological condition in which dlpep- 
tldylpeptldase-IV is involved. 

17. The medicament according to claim 1 5 used for preventive and/or therapeutic treatment of Type li diabetes. 

18. The medicament according to claim 15 used for preventive and/or therapeutic treatment of a complication accom- 
panying Type II diabetes. - 

1 9. A medicament for therapeutic treatment of Type li diabetes.which comprises as an active Ingredient the compound 
according to any one of claims 1 to 1 4 or a pharmacologically acceptable salt thereof . 

20. A medicament for therapeutic treatment of a complication accompanying Type II diabetes which comprises as an 
. active ingredient the compound according to any one. of claims 1 to 14 or a pharmacologically acceptable salt 

thereof. * / . • , . . . • 

21 . A dipeptldylpeptldase-IV inhibitor which comprises as an active ingredient .the compound 'according to any one of 
claims 1 to 14 or a pharmacologically acceptable satt thereof. 

22. A combination use for. preventive and/or therapeutic treatment of Type II diabetes of the-dipeptidylpeptidase-l V 
Inhibitor according to any one of claims 1 to 14 and a medicament for therapeutic treatment of diabetes other than 
the dlpeptidylpeptldase-IV Inhibitor. 

23. A combination use for preventive and/or therapeutic treatment of Type II diabetes of the dlpeptldylpeptidase-IV 
Inhibitor according to any one of claims 1 to 1 4 and one to three medicaments for therapeutic treatment of diabetes 
selected from a biguanide agent, a sulfonylurea agent, an a-glucosidase inhibitor, a PPAR y agonist, a PPAR aJ y 
dual agonist, a SGLT2 inhibitor, an aP2 Inhibitor, a glycogen phosphorylase Inhibitor, an insulin sensitivity poten- 
tiator, a glucagon-llke peptlde-1 (GLP-1) or the analogues thereof, Insulin, and Meglinitlde. 

24. A combination use for preventive and/or therapeutic treatment of Type II diabetes of the dlpeptldyl peptidase- IV 
Inhibitor according to any one of claims 1 to 14 and one to three medicaments for therapeutic treatment of diabetes 
selected from Metformin, Tolbutamide, Glibenclamide, Glyburide, Glimepiride, Glipiride, Glipizide, Chloropropa- 
mlde, Gllclazld, Acarbose, Vogllbose, Mlglltol, Ploglltazone, Troglltazone, Roslglltazone, Insulin, GI-262570, Isagl- 
Itazone, JTT-501, NN-2344, L895645, YM-440, FM19702, AJ9677, Repagllnlde, Nategllnlde, KAD1229, 
AR-H039242, GW-409544, KRP297, AC2993, T-.1095, Exendln-4, LY3071 61 , NN2211 ,and LY315902... 

25. A method for therapeutic treatment of a disease selected from the group consisting of Type II diabetes, hyperli- 
pemia, syndrome X, diabetes complications, hyperglycemia, hyperinsuiinism, arteriosclerosis, impaired glucose 
tolerance, Infertility, polycystic ovary syndrome, a growth defect, arthritis* rejection against allotransplantation, 
autoimmune disease, acquired Immunodeficiency disease (AIDS), enterocolitis, anorexia, and osteoporosis, com- 
prising administration of a therapeutically effective amount of the compound according to any one of claims 1 to 
14 to a human. 
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The subject matters of claims 1 to 21 are compounds represented by the general 
formula (I) or medicines each containing any of the compounds as the active 
ingredient. However, there is no chemical structure common to all of the 
compounds. Consequently, it cannot be said that the chemical structures of 
the compounds have a common novel basic skeleton. One invention cannot be 
clearly grasped from the claims, which describe such compounds. 

On the other hand, a search was made through prior-art documents in view 
of the contents of the description of this application. In part of the search, 
many compounds falling under the category of the compounds of the invention 
were found. In addition, there are many compounds which may fall under the 
category of the compounds of the invention. It is virtually impossible to 
thoroughly investigate and show all the documents in which those compounds 
are disclosed. 

Therefore, it cannot be said that the claims comply with the given 
requirements in such a degree that a meaningful international search can be 
made. 
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